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Fredrick  Rocker,  CAPT,  U.S.  Navy  (1999);  Chairman,  Military  Instructor,  and 
Intelligence  Program  Coordinator;  MA,  Naval  War  College,  1990. 


Tjarck  Gralf  Roessler,  Colonel  (GS),  German  Army  (1996);  MA,  University  of  Freiburg,  1976. 

David  L.  Spain,  CDR,  U.S.  Navy,  N3/N5  Chair  and  Military  Instructor  (1999);  MA,  Fletcher  School,  Tufts  University, 
1996. 

Paul  N.  Stockton,  Associate  Professor  and  Director,  Center  for  Civil  Military  Relations  (1990);  PhD,  Harvard  Univer- 
sity, 1986. 

Frank  Michael  Teti,  Associate  Professor  (1966);  PhD,  Syracuse  University,  1966. 

Harold  A.  Trinkunas,  Assistant  Professor  (1999);  PhD,  Stanford  University,  1999. 

Mikhail  Tsypkin,  Associate  Professor  (1987);  PhD,  Harvard  University,  1985. 

James  J.  Wirtz,  Associate  Professor  and  Associate  Chair  for  Research  (1990);  PhD,  Columbia  University,  1989. 

David  Scott  Yost,  Professor  (1979);  PhD,  University  of  Southern  California,  1976. 

*  The  year  of  joining  the  Naval  Postgraduate  School  faculty  is  indicated  in  parentheses. 

The  Department  of  National  Security  Affairs  supports  programs  of  study  in  four  major  curricula,  supporting  nine 
different  fields.  The  four  major  curricula  are  Strategic  Studies,  Regional  Security  Studies,  Resource  Planning  and 
Management  for  International  Defense,  and  Civil-Military  Relations  and  International  Security. 

REGIONAL  SECURITY  STUDIES:  The  Regional  Security  Studies  curriculum  is  subdivided  into  five  major  fields,  as 
follows: 

•  Middle  East,  Central  Asia,  and  Sub-Saharan  Africa 

•  Far  East,  Southeast  Asia  and  the  Pacific 

•  Latin  America 

•  Europe  and  Russia 

•  Regional  Intelligence 

Programs  of  study  range  from  12  to  18  months.  All  the  fields  within  Regional  Security  Studies  focus  on  security  and 
defense  issues  in  one  of  the  above-listed  regions  or,  in  the  case  of  the  Regional  Intelligence  field,  combine  special- 
ized intelligence  courses  with  a  course  of  study  in  one  or  more  regions  of  the  world.  Regional  Security  Studies 
supports  all  Service  Foreign  Area  Officer  Programs,  in  which  context  graduate  study  will  often  be  supplemented  by, 
and  coordinated  with,  language  study  at  the  Army's  Defense  Language  Institute,  also  located  in  Monterey.  In  the  case 
of  students  enrolling  in  12-month  programs,  language  study,  combined  with  successful  completion  of  a  written 
comprehensive  examination,  may  substitute  for  a  Master's  Thesis. 

The  Regional  Intelligence  field  with  Regional  Security  Studies  focuses  on  area-specific  knowledge  from  an  intelli- 
gence perspective.  It  provides  a  graduate-level  understanding  of  those  political,  military,  cultural  and  economic 
characteristics  of  a  given  geographic  region  that  are  of  greatest  concern  to  intelligence  professionals  within  any  of  the 
armed  forces,  or  relevant  federal  agencies.  It  is  designed  to  meet  the  intelligence  requirements  of  the  Unified 
Commands,  and  to  satisfy  the  educational  skill  requirements  of  the  824  subspecialty.  This  sub-field  includes  among 
its  requirements  courses  leading  to  a  Joint  Professional  Military  Education  Phase  I  qualification. 

STRATEGIC  STUDIES:  The  Strategic  Studies  program  is  18  months  long  and  includes  courses  in  conventional  and 
nuclear  strategic  planning,  international  political  economy,  quantitative  methods,  international  law  and  organizations, 
terrorism,  and  joint  warfare.  The  program  emphasizes  long-term  global  trends  in  political-military  affairs,  and  pro- 
vides students  with  a  comprehensive  understanding  of  the  political,  economic,  social,  cultural,  and  technical  factors 
that  shape  the  domestic  and  international  security  environment,  and  the  formulation  of  U.S.  national  security  policy 
and  military  strategy.  Graduates  are  prepared  to  think  critically  and  imaginatively  about  U.S.  strategic  interests, 
develop  strategic  concepts  for  the  present  and  future,  and  to  articulate  their  ideas  to  the  highest  levels  of  the  DoD  and 
related  governmental  departments  and  agencies. 

RESOURCE  PLANNING  FOR  INTERNATIONAL  DEFENSE  (RePMID):  The  RePMID  program  is  offered  by  the 
National  Security  Affairs  and  Systems  Management  Departments,  and  is  intended  for  officers  and  civilian  employees 
in  defense  agencies  of  allied  countries  and  emerging  democracies.  The  RePMID  program  focuses  on  economic 
analyses;  management  of  financial,  material,  and  human  resources;  domestic  and  international  political  institutions; 
civil-military  relations;  and  international  law. 
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INTERNATIONAL  SECURITY  AND  CIVIL-MILITARY  RELATIONS:  The  curriculum  in  International  Security  and 
Civil-Military  Relations  is  tailored  to  the  needs  of  U.S.  and  international  students,  both  civilian  and  military,  from 
around  the  world.  The  core  of  the  program  is  a  set  of  courses  designed  to  analyze  the  key  issues  in  contemporary 
civil-military  relations,  international  security,  and  defense  policymaking  systems.  The  program  also  emphasizes 
comparative  study,  political  analysis,  international  law  and  issues  in  coalition  operations  (including  peacekeeping). 
Students  may  write  a  Master's  thesis,  or  elect  instead  to  participate  in  a  Research  Seminar,  followed  by  a  written 
comprehensive  examination  tailored  to  their  particular  course  of  study.  Graduates  of  this  program  will  be  well 
prepared  to  participate  in  the  policy-making  process  of  their  own  countries,  as  well  as  to  teach  others  what  they  have 
learned. 

COURSE  WORK:  All  curricula  in  National  Security  Affairs  are  interdisciplinary  in  character,  and  include  courses  in 
international  relations,  comparative  politics,  international  and  military  history,  and  economics,  as  well  as  specialized 
courses  grounded  in  traditional  academic  disciplines,  and  tailored  to  the  unique  intellectual  requirements  of  a 
military  career,  and  the  demands  of  the  sub-specialty  system.  Collectively,  course  offerings  in  the  department  define 
and  explore  the  military,  political,  social,  economic,  and  technological  forces  that  shape  the  international  security 
environment,  with  particular  attention  to  their  impact  upon  the  strategic  interests  of  the  United  States  and  its  friends, 
allies,  and  partners  around  the  world.  All  programs  include  significant  electives,  and  it  is  expected  that  students  will 
be  actively  engaged  in  developing  and  planning  a  course  of  study  tailored  to  their  personal  strengths  and  interests, 
while  satisfying  the  Educational  Skill  Requirements  of  the  curricular  sponsors.  Given  the  dynamic  nature  of  subjects 
the  department  faculty  studies,  specific  course  offerings  inevitably  vary  somewhat  from  year  to  year. 

DEPARTMENTAL  REQUIREMENTS  FOR  THE  DEGREE  MASTER  OF  ARTS  IN  NATIONAL  SECURITY 
AFFAIRS 

1 )  At  least  44  units  of  approved  graduate  study  in  National  Security  Affairs,  including  four 

departmental  core  courses  (NS  3000,  3023,  3024,  3252),  and  at  least  16  units  of  course 
work  at  the  4000  level; 

2)  The  completion  of  an  approved  sequence  of  required  and  elective  courses  pertinent  to  one 

of  the  curricula  described  above; 

3)  Successful  completion  of  a  Master's  thesis  (or,  in  specified  cases,  of  a  written  comprehensive 
examination); 

4)  Language  proficiency,  as  required  for  some  Regional  Security  Studies  students,  which  may 
in  some  cases  substitute  for  a  thesis. 
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NATIONAL  SECURITY  AFFAIRS  COURSE  DESCRIPTIONS 

NS0001    SEMINAR  (NO  CREDIT)  (  0  - 1  ). 

Distinguished  lecturer  series.  Lectures  discuss  matters  and  issues  related  to  joint  intelligence.  Attendance  is  required 
by  students  every  quarter.  PREREQUISITE:  TS/SCI  clearance. 

NS0810  THESIS  RESEARCH  (  0  -  8  ). 

Students  conducting  thesis  research  will  enroll  in  this  course. 

NS0811    PREPARATION  FOR  COMPREHENSIVE  EXAMINATION  (NO  CREDIT)  (  0  -  0  ). 

Students  preparing  for  comprehensive  examinations  will  enroll  in  this  course. 

NS0855  EXPERIENCE  TOUR  (  0  -  0  ). 

Thesis  research  assignment  to  the  National  Maritime  Intelligence  Center  (NMIC)  and  other  Washington  area  intelli- 
gence organizations,  for  selected  students  in  Track  1  and  Track  3A  of  the  Intelligence  curriculum.  PREREQUISITE: 
Approval  of  Academic  Associate  for  Intelligence.  U.S.  citizen  holding  a  TOP  SECRET  clearance  with  eligibility  for 
access  to  SCI.  CLASSIFICATION:  TOP  SECRET  (SCI). 

NS3000  WAR  IN  THE  MODERN  WORLD  (  4  -  0  ). 

This  course  provides  an  introduction  to  war  as  a  political  and  social  phenomenon,  and  as  a  force  in  the  international 
system.  Major  themes  include;  the  development  of  leading  ideas  about  war;  the  mutual  interactions  of  politics,  society, 
and  warfare;  the  impact  of  military  doctrine  on  warfighting;  allocation  of  resources  and  coordination  of  effort  among 
land,  sea,  and  air  forces;  national  strategic  cultures,  and  their  implications  for  strategic  practice.  PREREQUISITE: 
None.  CLASSIFICATION:  None. 

NS301 1    POLICY  ANALYSIS  AND  RESEARCH  METHODS  (  4  -  2  ). 

Survey  of  the  methods  and  techniques  used  in  social  scientific  inquiry.  Topics  include  policy  research  design,  mea- 
surement, sampling,  and  generation  of  data  using  survey  research,  scaling  techniques,  interviewing,  content  analysis, 
analysis  of  elites,  event  data  analysis,  and  bibliographic  research  techniques.  The  course  emphasizes  hypothesis 
testing,  using  both  statistical  methods  and  the  method  of  structured,  focused  comparison  of  case  studies.   Special 
focus  is  placed  on  applying  the  principles  and  methods  of  social  science  to  the  general  problem  of  indications  and 
warning.  Laboratory  experience  includes  extensive  use  of  the  equipment  and  software  in  the  NSA  computer  lab. 
PREREQUISITE:  None.  CLASSIFICATION:  None. 

NS3012   FORECASTING  AND  GAMING  METHODS  FOR  STRATEGIC  PLANNERS  (  4  -  2  ). 

Survey  of  concepts  and  methods  employed  in  forecasting,  wargaming,  and  simulation  that  are  available  for  use  by 
military  planners  and  strategists.  Includes  historical  development  and  recent  forecasting,  analytical  gaming,  and 
modeling,  and  simulation  techniques  applicable  to  national  security  planning.  Examines  a  variety  of  forecasting  and 
gaming  methodologies  including  the  Integrated  Theater  Engagement  Model,  the  Army's  JANUS  system,  and  others. 
Emphasis  is  on  current  and  potential  uses  in  the  development  of  strategy,  plans  and  policy.  PREREQUISITE:  NS301 1 . 
U.S.  citizen  holding  a  SECRET  clearance.  CLASSIFICATION:  SECRET. 

NS3020  THE  OPERATIONAL  LEVEL  OF  WAR  (  4  -  0  ). 

This  course  provides  a  theoretical  and  historical  introduction  to  the  operational  level  of  war,  with  emphasis  on  the 
conduct  of  joint  and  combined  operations  by  American  and  other  armed  forces  in  the  modern  era.  Topics  include:  the 
application  of  military  theory  and  "principles  of  war"  at  the  operational  level;  campaign  planning;  the  operational  art; 
decision-making  at  the  operational  level;  the  theoretical  and  practical  relationship  between  operations,  strategy,  and 
tactics;  the  role  of  war  aims  and  strategic  objectives  in  shaping  military  operations;  the  interaction  between  military 
operations  and  war-time  diplomacy;  escalation,  de-escalation,  and  war  termination  as  operational  problems.  PRE- 
REQUISITE: None.  CLASSIFICATION:  None. 

NS3023   INTRODUCTION  TO  COMPARATIVE  POLITICS  (  4  -  0  ). 

This  course  is  designed  to  introduce  students  to  the  major  intellectual  approaches  to  the  study  of  comparative  politics. 
Readings  will  be  drawn  from  major  theorists  and  leading  schools  of  thought.  Students  will  confront  the  central 
questions  on  the  nature  of  economic,  political,  and  cultural  development.  PREREQUISITE:  None.  CLASSIFICATION: 
None. 

NS3024  INTRODUCTION  TO  INTERNATIONAL  RELATIONS  (  4  -  0  ). 

This  course  provides  an  overview  of  the  prominent  theories  of  international  relations.  It  surveys  explanations  based  on 
decision-making,  organizational  behavior,  domestic  politics,  international  regimes  and  international  systems,  espe- 
cially in  terms  of  the  insights  they  offer  into  the  conduct  of  international  relations  in  the  post-Cold  War  world.  PRE- 
REQUISITE: None.  CLASSIFICATION:  None. 

NS3025  INTRODUCTION  TO  CIVIL-MILITARY  RELATIONS  (  4  ■  0  ). 

This  course  introduces  students  to  the  basic  concepts  and  issues  in  civil-military  relations.  It  offers  a  historical  and 
comparative  analysis  of  different  patterns  of  military  participation  in  politics,  defense  policy  making  and  national 
development.  The  course  also  introduces  alternative  models  for  structuring  civil-military  relations,  and  examines  the 
problems  associated  with  the  models  adopted  by  the  United  States  and  other  nations.  PREREQUISITE:  None. 
CLASSIFICATION:  None. 
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NS3030  AMERICAN  NATIONAL  SECURITY  POLICY  (  4  -  0  ). 

An  institutional  and  functional  analysis  of  the  national  and  international  factors  which  shape  U.S.  defense  policy. 
Attention  is  focused  on  two  major  areas:  (1)  the  decision-making  process,  including  the  legislative-executive  budget- 
ary process,  as  well  as  the  influence  of  bureaucratic  politics  and  interest  group  participation  upon  defense  decisions; 
and  (2)  the  problems  of  strategic  choice,  including  security  assistance,  threat  analysis,  net  assessment,  deterrence 
theory,  and  limited  war.  PREREQUISITE:  None.  CLASSIFICATION:  None. 

NS3036  THE  MILITARY  AND  POLITICS  IN  THE  DEVELOPING  WORLD  (  4  -  0  ). 

This  course  examines  the  diverse  politicai  roles  played  by  the  military  and  paramilitary  establishments  of  the  develop- 
ing world.  Particular  attention  is  given  to  the  character  of  Third  World  civil-military  relations  and  the  pressures, 
motivations,  and  consequences  of  military  coups  against  the  established  political  order.  The  course  examines  the 
different  classes  of  military  involvement,  the  relationship  between  national  political  culture  and  military  roles,  and  the 
varying  methods  of  influence  open  to  the  armed  forces.  The  course  will  conclude  with  an  examination  of  different 
types  of  military  governments,  the  consequences  of  military  rule  for  national  stability,  problems  inherent  in  the 
transition  to  civilian  rule,  and  the  consolidation  of  democratic  regimes.  Case  studies  are  drawn  from  Africa,  Latin 
America,  the  Middle  East,  and  the  Far  East  with  the  intention  of  identifying  common  and  regional  patterns  in  the 
character  of  civil-military  relations  in  the  developing  world.  PREREQUISITE:  NS3023  or  consent  of  instructor.  CLAS- 
SIFICATION: None. 

NS3037  THE  ROLE  OF  CONGRESS  IN  U.S.  NATIONAL  SECURITY  POLICY  (  4  -  0  ). 

Survey  of  the  roles,  processes  and  orientations  of  the  U.S.  Congress  in  making  national  security  policy.  The  course 
examines  the  powers  and  responsibilities  granted  to  Congress  by  the  Constitution,  how  the  role  of  Congress  has 
changed  over  time  and  the  way  the  role  may  evolve  in  the  future.  Specific  topics  include  the  budget  process,  War 
Powers,  security  assistance  and  the  problems  of  executive-legislative  coordination  in  foreign  and  military  policy 
making.  PREREQUISITE:  None.  CLASSIFICATION:  None. 

NS3038  INTERNATIONAL  NAVAL  POWER  AND  POLICY  (  4  -  0  ). 

This  course  examines  the  role  of  international  maritime  power  in  peace,  crisis  and  war.  It  reviews  the  evolution  of  the 
post-World  War  II  global  balance  of  naval  power,  the  roles,  missions  and  capabilities  of  the  principal  regional  navies 
(e.g.,  Japan,  India,  China,  Western  Europe,  Brazil,  and  Argentina),  and  the  impact  of  technological  innovation  on 
regional  maritime  strategies,  threats  and  risks.  Specific  threat  capabilities  covered  include  the  proliferation  of  under- 
water threat  systems  (e.g.,  submarines,  mines)  and  precision-guided  weapons.  The  course  focuses  on  regional,  non- 
superpower  naval  developments,  and  their  implications  for  U.S.  maritime  policy  and  strategy.  PREREQUISITE: 
NS3252  or  permission  of  the  instructor.  CLASSIFICATION:  None. 

NS3040   THE  POLITICS  OF  GLOBAL  ECONOMIC  RELATIONS  (  4  -  0  ). 

Examination  of  the  world  economy.  Focuses  on  implications  for  the  United  States  of  changes  in  the  world  trading  and 
financial  systems.  Topics  covered  include  trade  patterns,  economic  integration,  trade  blocs,  new  international  eco- 
nomic order,  and  international  economic  organizations.  PREREQUISITE:  None.  CLASSIFICATION:  None. 

NS3041    COMPARATIVE  ECONOMIC  SYSTEMS  (  4  -  0  ). 

An  examination  of  the  economic  systems  and  development  problems  in  developing  countries,  including  post-commu- 
nist states.  The  course  focuses  on  the  political  and  ideological  bases  of  economic  organizations,  and  the  nature  of 
basic  economic  problems  in  these  regions.  Special  attention  is  given  to  the  socio-economic  strategies  and  tactics 
used  in  the  management  of  the  economy,  and  institutions  and  techniques  of  decision  making.  Attention  is  also  given 
to  problems  of  economic  stabilization  in  the  developing  world.  PREREQUISITE:  NS3040.  CLASSIFICATION:  None. 

NS3079   DIRECTED  STUDIES  IN  NATIONAL  SECURITY  AFFAIRS  (Credit  1-0  to  4-0.)  (  V  -  0  ). 

Format  and  content  vary.  Normally  involves  extensive  assigned  readings,  individual  discussions  with  the  instructor, 
papers  and/or  examinations. 

NS3152  JOINT  WARFARE:  THREAT  ASSESSMENT  (  4  -  0  ). 

This  course  concentrates  on  identifying  the  key  warfare  issues  for  successful  accomplishment  of  the  U.S.  Navy's 
missions.  The  evolution  of  threats  in  examined  in  the  context  of  present  and  future  U.S.  Strategy.  PREREQUISITE: 
U.S.  citizen  holding  a  SECRET  clearance.  CLASSIFICATION:  SECRET.  ' 

NS3155    INTELLIGENCE  AND  DEMOCRACY  (  4  -  0  ). 

This  course  examines  how  civilian  authorities  in  emerging  democracies  can  establish  strong,  effective  controls  over 
their  intelligence  agencies,  and  minimize  the  risk  that  these  agencies  will  undermine  democratic  governance.  The 
course  begins  by  examining  the  potential  problems  that  intelligence  agencies  can  pose  to  the  process  of  democratiza- 
tion. Next,,  students  will  analyze  the  mechanisms  used  by  the  United  States,  the  United  Kingdom,  France  and  other 
long-established  democracies  to  maintain  control  over  their  intelligence  organizations.  These  instruments  of  control 
include  use  of  the  power  of  the  purse,  structural  and  organizational  arrangements,  legislative  oversight,  and  other 
mechanisms.  Students  will  also  examine  the  recent  efforts  by  democracies  in  Latin  America,  Central  Europe  and  the 
former  Soviet  Union  to  establish  their  own  democratic  controls  over  intelligence  and  the  challenges  that  such  nations 
will  face  in  the  future.  PREREQUISITE:  None.  CLASSIFICATION:  Unclassified. 
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NS3159   PRINCIPLES  OF  JOINT  OPERATIONAL  INTELLIGENCE  (  4  -  0  ). 

This  course  examines  the  intelligence  process,  organizational  structure  and  related  C4I  architecture  within  the  context 
of  intelligence  support  to  the  planning  and  conduct  of  joint  and  combined  operations  at  the  operational  level  of  war. 
This  course  addresses  the  conduct  of  intelligence  to  include  the  development  of  requirements,  collection  manage- 
ment, threat  analysis,  assessments,  and  dissemination  of  intelligence  to  the  decision  maker.  The  course  includes  an 
overview  of  intelligence  data  systems  and  associated  connectivity.  Students  are  required  to  prepare  and  present 
intelligence  briefings  and  staff  intelligence  studies,  incorporating  the  knowledge  gained  in  the  course.  PREREQUI- 
SITE: U.S.  citizen  holding  a  TOP  SECRET  clearance  with  eligibility  for  access  to  SCI.  CLASSIFICATION:  TOP 
SECRET  (SCI). 

NS3160   HUMAN  INTELLIGENCE  (  4  -  0  ). 

This  course  familiarize  students  with  the  concepts,  principles,  and  methodology  of  Human  Intelligence  collection. 
Additionally  students  will  comprehend  the  capabilities  and  limitations  of  various  collectors  and  programs,  learn  the 
organizational  architecture  and  understand  the  collection  management  process  of  Human  Intelligence.  This  course  is 
a  requirement  for  all  students  in  the  Regional  Intelligence  Track  of  the  Joint  Intelligence  Curriculum.  PREREQUISITE: 
Student  must  be  a  US  citizen  holding  a  TOP  SECRET  clearance  with  eligibility  for  access  to  Sensitive  Compart- 
mented  Information.  CLASSIFICATION:  TOP  SECRET  (SCI). 

NS3225  CIVIL-MILITARY  RELATIONS  AND  DEFENSE  BUDGETING  (  4  -  0  ). 

This  course  provides  a  detailed  analysis  of  the  budget  process  used  by  the  United  States  and  other  democracies  to 
allocate  defense  resources.  Students  will  become  familiar  with  the  planning,  programming  and  budgeting  system 
(PPBS)  and  other  budgeting  models  and  techniques.  Students  will  also  examine  the  sources  of  civil-military  conflict  in 
defense  budgeting,  and  analyze  different  structures  to  resolve  those  conflicts.  PREREQUISITE:  Permission  of 
instructor.  CLASSIFICATION:  None. 

NS3230  STRATEGIC  PLANNING  AND  THE  MILITARY  (  4  - 1  ). 

Introduction  to  strategic  planning  approaches  and  methods  inherent  to  national  security  policy  formulation  and 
specifically,  military  defense  planning.  Includes  long  range  strategic  planning,  scenario  building  and  forecasting  of 
macro-trends  affecting  defense  policies  and  capabilities,  and  the  military  dimensions  of  those  factors.  Theory  and 
process  meet  through  case  study/analysis  of  U.S.  defense  planning  practices  and  the  evolution  of  the  Joint  Strategic 
Planning  System  (JSPS),  including  the  changing  roles  of  the  Joint  Staff,  Unified  CINC  and  Component,  Joint  Task 
Force,  and  Service  staffs  following  passage  of  the  Goldwater-Nichols  Act  and  post-Cold  War  international  security 
developments.  This  course  covers  various  learning  objectives  specified  by  the  CJCS  to  meet  Phase  One  Program  for 
Joint  Education  (PJE)  criteria.  PREREQUISITE:  NS3000,  NS3154,  NS3159,  NS3152  may  be  taken  concurrently.  U.S. 
citizen  holding  a  SECRET  clearance.  CLASSIFICATION:  SECRET. 

NS3250  THE  ECONOMICS  OF  U.S.  DEFENSE  POLICY  (  4  -  0  ). 

An  examination  of  the  manner  in  which  economic  constraints  affect  the  defense  allocation  process  in  the  United 
States.  Emphasis  is  placed  on  the  macroeconomic  environment  in  which  the  budget  process  is  undertaken.  Topics 
include:  factors  affecting  defense  expenditures,  budgeting  for  defense,  the  impact  of  defense  spending  on  the 
economy,  manpower,  and  the  structure,  conduct  and  performance  of  defense  industries.  PREREQUISITE:  NS3040  or 
permission  of  the  instructor.  CLASSIFICATION:  None. 

NS3252  JOINT  AND  MARITIME  STRATEGY  (  4  -  0  ). 

This  course  provides  students  with  a  graduate  level  understanding  of  defense  strategy  in  general,  and  joint  and 
maritime  strategy  in  particular.  Major  themes  include:  the  development  of  strategic  theory  in  modern  times  and  its 
influence  on  contemporary  military  organization,  force  planning,  and  operations;  the  roles  and  missions  of  land,  sea, 
aerospace  and  special  operation  forces;  joint  organization  and  doctrine;  the  interaction  between  military  strategy, 
foreign  policy,  and  alliance  systems;  the  impact  of  technological  developments  on  warfare;  domestic  policy-making 
processes  affecting  the  armed  forces  of  the  United  States;  joint  planning  for  acquisitions  (PPBS)  and  operations; 
current  defense  reform  and  reorganization  issues.  Primary  strategic  planning  documents  are  introduced  and  dis- 
cussed. Required  for  all  U.S.  officer  students  at  NPS.  This  course  covers  various  learning  objectives  specified  by 
CJCS  Phase  One  Program  for  Joint  Education  (PJE)  criteria.  PREREQUISITE:  None.  CLASSIFICATION:  None. 

NS3280   NUCLEAR  STRATEGY  AND  NATIONAL  SECURITY  (  4  -  0  ). 

This  course  surveys  the  history  of  U.S.  nuclear  weapons  policies  and  explores  deterrence  and  arms  control  theories. 
The  course  also  evaluates  the  challenges  posed  by  the  proliferation  of  weapons  of  mass  destruction  and  advanced 
delivery  systems.  PREREQUISITE:  NS3252  or  permission  of  the  instructor.  CLASSIFICATION:  None. 

NS3300  HISTORY  AND  CULTURES  OF  THE  MIDDLE  EAST  (  4  -  0  ). 

Introduction  to  the  basic  geography,  culture,  society,  economy,  and  religions  of  the  major  ethnic  and  linguistic  groups 
in  the  Middle  East.  The  course  will  introduce  students  to  important  events  and  developments,  such  as  the  changing 
concepts  of  politics  in  Islam;  the  evolving  sociological  bases  of  states  and  societies  in  the  Middle  East;  and  the  early 
impact  of  Europe  on  the  Middle  East,  first  through  trade  and  then  through  colonialism.  PREREQUISITE:  None. 
CLASSIFICATION:  None. 
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NS3310   GOVERNMENT  AND  POLITICS  IN  THE  MIDDLE  EAST  (  4  -  0  ). 

This  introductory  course  is  designed  to  familiarize  students  with  the  politics  of  the  contemporary  Middle  East.  The 
course  will  cover  such  topics  as  the  various  types  of  political  systems  found  in  the  Middle  East,  the  political  economy 
of  development,  and  ethno-nationalist  and  Islamicist  political  movements.  PREREQUISITE:  None.  CLASSIFICATION: 
None. 

NS3320  UNITED  STATES  INTERESTS  AND  POLICIES  IN  THE  MIDDLE  EAST  (  4  -  0  ). 

The  course  reviews  the  historical  background  and  current  status  of  American  interests  and  policies  in  the  Middle  East. 
The  course  focuses  on  a  variety  of  issues  that  have  occupied  American  interests,  such  as:  the  Arab-Israeli  conflict, 
the  security  of  oil  resources,  revolutionary  change,  regional  conflicts,  and  international  rivalry  of  external  powers. 
PREREQUISITE:  None.  CLASSIFICATION:  None. 

NS3360  TOPICS  IN  MIDDLE  EASTERN  POLITICS  (  4  -  0  ). 

This  course  will  examine  various  topics  of  central  importance  in  contemporary  Middle  Eastern  politics.  These  include, 
for  example,  nationalism  and  the  state  in  the  Middle  East,  the  politics  of  Islamicist  movements,  and  the  politics  of  oil. 
PREREQUISITE:  None.  CLASSIFICATION:  None. 

NS3361    TOPICS  IN  MIDDLE  EASTERN  SECURITY  (  4  -  0  ). 

This  course  will  examine  topics  of  central  importance  to  contemporary  Middle  Eastern  security.   It  will  focus  on 
security  issues  in  at  least  one  of  the  following:  the  Maghreb,  Israel,  the  Northern  Tier,  and  the  Arabian  Peninsula  and 
the  adjacent  areas.  PREREQUISITE:  None.  CLASSIFICATION:  None. 

NS3400   GOVERNMENT  AND  POLITICS  IN  RUSSIA,  EASTERN  EUROPE,  AND  CENTRAL  ASIA  (  4  -  0  ). 

An  examination  of  the  role  of  domestic  politics  in  Russia,  Eastern  Europe,  and  Central  Asian  nations.  The  emphasis  is 
on  historical  influences,  political  institutions,  ethnic  and  social  problems,  and  the  economy.  PREREQUISITE:  None. 
CLASSIFICATION:  None. 

NS3401    ETHNO-NATIONALISM  IN  RUSSIA,  EASTERN  EUROPE  AND  CENTRAL  ASIA  (  4  -  0  ). 

This  course  introduces  the  students  to  the  states  and  societies  of  Russia,  Ukraine,  Belarus,  Latvia,  Lithuania, 
Moldova,  Georgia,  Azerbaijan,  Armenia,  Kazakhstan,  Uzbekistan,  Turkmenistan,  and  Kirgiztan.  It  also  serves  as  a 
basic  introduction  to  the  broader  study  of  ethnicity  and  nationalism.  PREREQUISITE:  None.  CLASSIFICATION:  None. 

NS3410   RUSSIA,  EASTERN  EUROPE  AND  CENTRAL  ASIA  IN  WORLD  AFFAIRS  (  4  -  0  ). 

This  course  is  concerned  with  the  international  conduct  and  security  policies  of  Russia,  the  other  countries  of  Eastern 
Europe,  and  Central  Asia.  It  examines  their  major  geopolitical,  historical,  demographic,  and  economic  influences. 
PREREQUISITE:  None.  CLASSIFICATION:  None. 

NS3450  MILITARY  STRATEGY  IN  RUSSIA,  EASTERN  EUROPE,  AND  CENTRAL  ASIA  (  4  -  0  ). 

The  course  examines  the  international  factors  that  condition  military  strategy  and  doctrine  in  Russia,  Eastern  Europe, 
and  Central  Asia.  It  focuses  on  contemporary  strategic  concepts  and  strategy:  conventional  warfighting  capabilities, 
strategy  for  nuclear  war,  roles  played  by  the  fleets  in  military  strategy,  threat  and  net  assessment,  and  arms  control. 
Emphasis  is  on  the  strategic  and  operational  levels  of  warfare,  PREREQUISITE:  NS3252.  CLASSIFICATION:  None. 

NS3460   GOVERNMENT  AND  SECURITY  IN  EASTERN  EUROPE  (  4  -  0  ). 

This  course  examines  the  countries  of  east  central  Europe  that  fell  in  the  Soviet  sphere  of  influence  after  World  War  II. 
It  is  concerned  in  particular  with  the  complex  relationship  of  Marxism  and  nationalism,  the  nature  of  communist 
revolution  from  abroad,  revolutions  against  communist  states  including  Hungary  in  1956  and  Poland  in  1980,  and  the 
present  situation  of  the  Central  European  states  in  the  transition  from  communism  to  democracy.  PREREQUISITE: 
None.  CLASSIFICATION:  None. 

NS3501    HISTORY  AND  CULTURES  OF  LATIN  AMERICA  (  4  -  0  ). 

This  introductory  course  examines  the  heritage  of  Latin  America  from  pre-Columbian  Indian  traditions  and  Iberian 
colonial  patterns,  through  the  independence  movements  of  the  early  19th  century,  and  the  global  economic  relation- 
ships that  re-oriented  the  region  toward  Northwestern  Europe  and  the  United  States.  PREREQUISITE:  None.  CLASSI- 
FICATION: None. 

NS3510   GOVERNMENT  AND  POLITICS  IN  LATIN  AMERICA  (  4  -  0  ). 

This  introductory  course  is  designed  to  familiarize  students  with  the  politics  of  contemporary  Latin  America.  The 
course  will  cover  such  topics  as  the  various  types  of  political  systems  found  in  Latin  America,  the  political  economy  of 
development  and  the  issue  of  regime  transition.  PREREQUISITE:  None.  Classification:  None. 

NS3520   LATIN  AMERICA  INTERNATIONAL  RELATIONS  AND  SECURITY  (  4  -  0  ). 

This  course  surveys  the  international  relations  of  Latin  American  nations.  It  analyzes  the  relations  of  Latin  America 
with  the  United  States  and  other  nations,  both  within  and  outside  of  the  region.  Attention  is  given  to  political,  security, 
economic,  and  cultural  issues.  PREREQUISITE:  None.  CLASSIFICATION:  None. 
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NS3600  HISTORY  AND  CULTURES  OF  EAST  ASIA  (  4  -  0  ). 

This  course  addresses  the  historical  development  of  the  peoples  of  East,  South,  and  Southeast  Asia.  It  emphasizes 
their  economic,  political,  and  military  development  through  the  late  19th  century.  PREREQUISITE:  None.  CLASSIFI- 
CATION: None. 

NS3601   VALUES  AND  BELIEF  SYSTEMS  OF  ASIA  (  4  -  0  ). 

An  introduction  to  the  values  and  belief  systems  that  have  shaped  the  civilizations  of  East,  South,  and  Southeast 
Asia.  This  course  addresses  the  development  and  practices  of  Hinduism,  Buddhism,  Confucianism,  Islam,  Shintoism 
and  other  belief  systems,  and  the  ways  they  influenced  traditional  and  modern  Asia.  PREREQUISITE:  None.  CLASSI- 
FICATION: None. 

NS3620  ASIA  AND  THE  MODERN  WORLD  (  4  -  0  ). 

An  analysis  of  major  national  and  international  developments  within  Asia,  and  between  Asia  and  the  non-Asian  world 
from  the  mid-19th  century  to  the  late  mid-20th  century.  Includes  an  examination  of  U.S.  relations  with  Asia.  PREREQ- 
UISITE: None.  CLASSIFICATION:  None. 

NS3661    GOVERNMENT  AND  SECURITY  IN  CHINA  (  4  -  0  ). 

An  examination  of  the  rise  of  the  Chinese  Communist  Party  and  the  establishment  of  the  Communist  state;  its 
domestic  achievements  and  problems;  the  special  problem  of  Taiwan;  changing  foreign  policies  and  the  current  role  of 
the  People's  Republic  of  China  in  world  affairs.  Includes  an  examination  of  U.S.  relations  with  China.  PREREQUI- 
SITE: None.  CLASSIFICATION:  None. 

NS3662  GOVERNMENT  AND  SECURITY  IN  JAPAN  (  4  -  0  ). 

An  examination  of  Japan  in  the  contemporary  world,  focusing  on  Japan's  political  dynamics,  economic  evolution, 
social  transformation,  the  National  Self  Defense  Forces  and  alternatives  for  ensuring  national  security.  Includes  an 
examination  of  U.S.  relations  with  Japan.  PREREQUISITE:  None.  CLASSIFICATION:  None. 

NS3663  GOVERNMENT  AND  SECURITY  IN  KOREA  (  4  -  0  ). 

An  examination  of  the  division  of  the  Korean  nation  into  two  states;  the  aftermath  of  the  Korean  war;  domestic 
political,  economic  and  social  problems  of  North  Korea  and  South  Korea;  the  prospects  for  reunification;  the  military 
balance  and  the  changing  strategic  environment;  and  the  relations  of  Pyongyang  and  Seoul  with  their  key  allies. 
Includes  an  examination  of  U.S.  relations  with  Korea.  PREREQUISITE:  None.  CLASSIFICATION:  None. 

NS3667   GOVERNMENT  AND  SECURITY  IN  SOUTH  ASIA,  SOUTHEAST  ASIA,  AND  OCEANIC  REGIONS  (  4  -  0  ). 

This  course  examines  domestic  issues  and  foreign  relations  among  the  states  in  the  region  of  South  Asia,  Southeast 
Asia,  Australia,  New  Zealand  and  Melanesia.  Analyzes  the  importance  of  the  Indian  Ocean  and  Southwestern  Pacific 
ocean  area,  and  the  strategic  interests  of  the  major  powers,  including  the  United  States.  PREREQUISITE:  None. 
CLASSIFICATION:  None. 

NS3700   HISTORY  OF  MODERN  EUROPE  (  4  ■  0  ). 

Review  and  analysis  of  the  political  and  military  history  of  Europe,  including  Russia,  from  the  Congress  of  Vienna  to 
the  present.  PREREQUISITE:  None.  CLASSIFICATION:  None. 

NS3710  GOVERNMENT  AND  SECURITY  IN  WESTERN  EUROPE  (  4  -  0  ). 

Survey  and  analysis  of  government  and  security  issues  in  contemporary  Western  Europe.  The  course  emphasizes  the 
political  systems  and  security  policies  of  Britain,  France,  Italy,  and  Germany.  PREREQUISITE:  None.  CLASSIFICA- 
TION: None. 

NS3720   EUROPEAN  SECURITY  INSTITUTIONS  (  4  -  0  ). 

Survey  and  analysis  of  the  main  international  institutions  dealing  with  European  security,  including  the  North  Atlantic 
Treaty  Organization  (NATO),  the  Conference  on  Security  and  Cooperation  in  Europe  (CSCE),  the  Western  European 
Union  (WEU),  and  the  European  Community  (EC).  The  survey  will  include  selected  challenges  facing  each  organiza- 
tion, particularly  NATO,  and  their  relation  to  specific  European  countries  and  to  U.S.  foreign  and  defense  policy. 
PREREQUISITE:  NS3252  or  permission  of  the  instructor.  CLASSIFICATION:  None. 

NS3800  THEORY  AND  PRACTICE  OF  SOCIAL  REVOLUTION  (  4  -  0  ). 

This  course  provides  an  overview  of  insurgency  and  counter-insurgency.  It  reviews  the  theoretical  literature  and  offers 
an  operational  focus,  by  examining  the  alternative  models  of  insurgency  provided  by  the  doctrine  of  "people's  war," 
"foco  theory,"  and  the  urban  guerrilla.  It  also  examines  the  roots  and  development  of  U.S.  counterinsurgency  doctrine, 
the  difference  between  the  "hearts  and  minds"  and  systems  prescriptions  of  counterinsurgency,  and  alternative  British, 
French,  and  Soviet  concepts  of  counterinsurgency.  Four  special  topics  are  also  analyzed:  the  role  of  terror  in  revolu- 
tionary warfare,  the  relationship  between  narcotics  and  insurgency,  the  questions  of  guerrillas  in  power,  and  a  com- 
parison of  U.S.  counterinsurgency  strategy  in  Vietnam  and  El  Salvador  with  that  currently  pursued  elsewhere.  The 
course  concludes  with  an  examination  of  the  future  of  guerrilla  warfare.  PREREQUISITE:  NS3023  or  permission  of 
instructor.  CLASSIFICATION:  None. 
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NS3801    INTERNATIONAL  TERRORISM  (  4  -  0  ). 

This  course  provides  an  in-depth  examination  of  the  origins,  nature,  and  political/military  roles  of  contemporary 
international  terrorism.  It  briefly  examines  the  early  history  of  terrorism,  the  contending  theories  that  purport  to  explain 
the  sources  of  terrorist  behavior,  the  different  types  of  terrorism  and  terrorist  actions,  and  the  challenge  international 
terrorism  poses  for  American  interests  and  foreign  policy.  Functional  topics,  such  as  the  special  problems  posed  by 
state-sponsored  terrorism,  the  relationship  between  terrorism  and  the  media,  and  the  range  of  possible  military 
responses  to  terrorism  are  also  examined.  The  course  will  conclude  by  comparing  and  contrasting  different  national 
responses  to  the  problem  of  international  terrorism,  and  examining  the  difficulties  faced  by  the  United  States  in  its 
efforts  to  find  an  effective  policy  response.  PREREQUISITE:  NS3023  or  permission  of  the  instructor.  CLASSIFICA- 
TION: None. 

NS3900  INTERNATIONAL  LAW  AND  ORGANIZATIONS  (  4  -  0  ). 

An  introduction  to  the  principles  of  international  law  including  origins,  sources,  sovereignty,  states,  territory,  jurisdic- 
tion, persons,  treaties,  settlement  of  disputes  and  the  Law  of  the  Sea.  The  course  also  traces  the  evolution  of  interna- 
tional organizations  from  the  Concert  of  Europe,  through  the  League  of  Nations,  United  Nations,  European  Economic 
Community,  NATO,  and  various  forms  of  multi-national  and  transnational  organizations.  PREREQUISITE:  None. 
CLASSIFICATION:  None. 

NS3902   MODERN  REVOLUTION  (  4  -  0  ). 

A  study  of  a  general  framework  and  historical  cases  of  modern  revolution.  Examines  the  most  important  revolutions  of 
modern  times,  including  the  testing  of  the  methods  of  systematic  analysis.  PREREQUISITE:  None.  CLASSIFICA- 
TION: None. 

NS4030   SPECIAL  TOPICS  IN  NATIONAL  SECURITY  POLICY  (  4  -  0  ). 

This  course  will  focus  on  special  topics  in  national  security  policy.  The  list  of  topics  to  be  analyzed  for  the  seminar  is 
announced  at  least  one  quarter  prior  to  the  offering  of  the  seminar.  Advanced  study  and  research  is  conducted  on 
topics  not  covered  in  other  seminars.  A  major,  graded  research  paper  is  required.  PREREQUISITE:  Permission  of  the 
instructor.  CLASSIFICATION:  None. 

NS4031    SPECIAL  TOPICS  IN  INTERNATIONAL  SECURITY  AFFAIRS  (  4  -  0  ). 

This  course  will  focus  on  current  topics  in  international  security  affairs.  The  list  of  issues  to  be  analyzed  for  the 
seminar  is  announced  at  least  one  quarter  prior  to  the  offering  of  the  seminar.  Advanced  study  and  research  is 
conducted  on  topics  not  covered  in  other  seminars.  A  major,  graded  research  paper  is  required.  PREREQUISITE: 
Permission  of  the  instructor.  CLASSIFICATION:  None. 

NS4032  SPECIAL  TOPICS  IN  INTERNATIONAL  RELATIONS  (  4  -  0  ). 

This  course  will  focus  on  current  topics  in  the  broader  international  system.  The  list  of  issues  to  be  analyzed  for  the 
seminar  is  announced  at  least  one  quarter  prior  to  the  offering  of  the  seminar.  Advanced  study  and  research  is 
conducted  on  topics  not  covered  in  other  seminars.  A  major,  graded  research  paper  is  required.  PREREQUISITE: 
Permission  of  the  instructor.  CLASSIFICATION:  None. 

NS4033   SPECIAL  TOPICS  IN  U.S.  FOREIGN  POLICY  (  4  -  0  ). 

This  seminar  focuses  on  contemporary  topics  in  U.S.  foreign  policy.  The  list  of  issues  to  be  analyzed  for  the  seminar 
is  announced  at  least  one  quarter  prior  to  the  offering  of  the  seminar.  Advanced  study  and  research  is  conducted  on 
topics  not  covered  in  other  seminars.  A  major,  graded  paper  research  paper  is  required.  PREREQUISITE:  Permission 
of  instructor.  CLASSIFICATION:  None. 

NS4034   SPECIAL  TOPICS  IN  AMERICAN  GOVERNMENT  (  4  -  0  ). 

This  course  will  focus  on  special  topics  in  American  government.  The  list  of  issues  to  be  analyzed  for  the  seminar  is 
announced  at  least  one  quarter  prior  to  the  offering  of  the  seminar.  Advanced  study  and  research  is  conducted  on 
topics  not  covered  in  other  seminars.  A  major,  graded  research  paper  is  required.  PREREQUISITE:  Permission  of  the 
instructor.  CLASSIFICATION:  None. 

NS4035  SPECIAL  TOPICS  IN  JOINT  INTELLIGENCE  (  4  -  0  ). 

This  seminar  will  focus  on  contemporary  topics  involving  joint  intelligence  and  related  areas.  The  list  of  issues  to  be 
analyzed  for  the  seminar  is  announced  one  quarter  prior  to  the  offering  of  the  seminar.  Advanced  study  and  research 
is  conducted  on  topics  not  covered  in  other  seminars.  PREREQUISITE:  Permission  of  the  instructor.  U.S.  citizen 
holding  a  TOP  SECRET  clearance  with  eligibility  for  access  to  SCI.  CLASSIFICATION:  TOP  SECRET  (SCI). 

NS4079  ADVANCED  DIRECTED  STUDIES  IN  NATIONAL  SECURITY  AFFAIRS  (Variable  credit,  from  1-0  to  4-0.)  ( 
V-0). 

Format  and  content  vary.  Normally  involves  extensive  individual  research  under  direction  of  the  instructor  and  submis- 
sion of  a  substantial  paper  of  graduate  seminar  quality  and  scope.  PREREQUISITE:  Permission  of  the  instructor. 
CLASSIFICATION:  None. 

NS4080   RESEARCH  COLLOQUIUM  (  2  -  0  ). 

A  research  colloquium  in  which  NSA/lntelligence/Special  Operations  students  present  the  main  findings  from  their 
master's  thesis  research  for  critical  analysis  and  discussion.  PREREQUISITE:  None.  CLASSIFICATION:  None. 
GRADING:  Pass/Fail. 


NS4152  JOINT  WARFARE:  INTELLIGENCE  ANALYSIS  (  4  -  0  ). 

Advanced  seminar  on  intelligence  support  to  military  commanders  and  national-level  officials.  Using  case  studies,  the 
course  examines  concepts  of  individual  and  organizational  decision-making,  factors  in  threat  analysis,  and  issues  in 
intelligence  activities.  PREREQUISITE:  NS3159  or  permission  of  the  instructor.  U.S.  citizen  holding  a  TOP  SECRET 
clearance  with  eligibility  for  access  to  SCI.  CLASSIFICATION:  TOP  SECRET  (SCI). 

NS4159   SEMINAR  IN  JOINT  INTELLIGENCE  SUPPORT  TO  CRISIS  OPERATIONS  (  4  -  0  ). 

Advanced  seminar  on  intelligence  support  to  military  commanders  and  national-level  policy  makers.  Using  case 
studies,  the  course  examines  concepts  of  individual  and  organizational  factors  affecting  the  analytic  process.  Students 
will  identify  near-to-mid  term  regional  events  with  force  employment  implications,  develop  associated  intelligence 
support  requirements,  and  create  collection  plains  in  support  of  indications  and  warnings,  crisis  shaping  and  identified 
operational  mission  areas.  PREREQUISITE:  Open  to  students  in  the  823  and  824  curricula  and  to  intelligence 
specialists.  U.S.  citizen  holding  a  TOP  SECRET  clearance  with  eligibility  for  access  to  SCI.  NS3159  and  NS3171,  or 
permission  of  instructor  required.  CLASSIFICATION:  TOP  SECRET  (SCI). 

NS4160   FOREIGN  INTELLIGENCE  SERVICES  (  4  -  0  ). 

This  course  examines  selected  foreign  intelligence  services.  It  emphasizes  their  organization,  missions,  and  functions. 
This  course  is  intended  for  students  in  the  Joint  Intelligence  Curriculum  and  others  upon  permission  of  the  instructor. 
PREREQUISITE:  NS3160  or  permission  of  the  instructor.  U.S.  citizen  holding  a  TOP  SECRET  clearance  with  eligibil- 
ity for  access  to  SCI.  CLASSIFICATION:  TOP  SECRET  (SCI). 

NS4200   SEMINAR  IN  THE  NATIONAL  INTEREST  (  4  ■  0  ). 

An  advanced  study  of  the  underlying  assumptions  and  objectives  of  American  security  and  foreign  policy.  The  core  of 
the  course  is  an  in-depth  analysis  of  approaches  to  understanding  the  American  national  interest  in  the  international 
context.  Students  are  required  to  write  a  major  seminar  paper  on  American  national  interest  in  a  specific  country  or 
region.  PREREQUISITES:  NS3252  and  NS3030.  CLASSIFICATION:  None. 

NS4225  CIVIL-MILITARY  RELATIONS  AND  TRANSITIONS  TO  DEMOCRACY  (  4  -  0  ). 

A  seminar  which  reviews  selected  cases  of  transitions  from  authoritarian  rule  in  the  post-1945  period.  The  course 
compares  the  various  roles  played  by  the  military  and  other  actors  in  these  transitions,  examines  the  participation  of 
the  military  in  the  consolidation  of  democracy  and  the  problem  of  democratic  consolidation.  Students  will  also 
examine  different  theories  and  concepts  of  democratic  transition  and  consolidation.  PREREQUISITE:  NS3025  or 
permission  of  instructor.  CLASSIFICATION:  None. 

NS4230   SEMINAR  IN  JOINT  STRATEGIC  PLANNING  (  4  -  0  ). 

Advanced  study  in  the  concept  and  methods  of  strategic  planning  and  analysis,  particularly  with  respect  to  Depart- 
ment of  the  Navy  and  other  services,  the  Joint  Chiefs  of  Staff,  the  Office  of  the  Secretary  of  Defense,  the  Department 
of  State,  the  National  Security  Council,  White  House,  and  the  Congress.  This  course  covers  various  learning  objec- 
tives specified  by  the  CJCS  to  meet  Phase  One  Professional  Joint  Education  (PJE)  criteria.  PREREQUISITES: 
NS3030  and  NS3230  or  permission  of  the  instructor.  U.S.  citizen  holding  a  SECRET  clearance.  CLASSIFICATION: 
SECRET. 

NS4235  SEMINAR  ON  DIPLOMACY  AND  STRATEGY  OF  COALITION  WARFARE  AND  OPERATIONS  OTHER 
THAN  WAR  (4-0). 

This  seminar  examines  the  problems  of  military  alliances  in  the  post-cold  war  era,  and  the  civil-military  relation  issues 
raised  by  defense  cooperation,  including  operations  other  than  war.  PREREQUISITE:  NS4225  or  permission  of 
instructor.  CLASSIFICATION:  None. 

NS4240   SEMINAR  IN  REGIONAL  SECURITY  PLANNING  PROBLEMS  (  4  -  0  ). 

This  seminar,  which  is  the  national  security  policy  capstone  course  in  the  Resource  Planning  for  Management  and 
International  Defense  (RePMID)  curriculum,  provides  advanced  study  of  regional  and  inter-regional  security  problems 
which  are  likely  to  confront  emerging  democracies  in  the  immediate  and  mid-range  future.  Potential  roles  of  individual 
countries  and  coalitions  are  explored  to  develop  new  and  innovative  strategies  for  dealing  with  both  common  and 
unique  security  problems  in  diverse  regions.  Through  the  course  readings,  students  critically  analyze  the  implications 
of  the  most  likely  future  security  environment  challenges  and  opportunities  for  each  region.  PREREQUISITE:  Comple- 
tion of  previous  RePMID  courses,  or  consent  of  instructor.  CLASSIFICATION:  None. 

NS4250   SEMINAR  IN  SECURITY  ASSISTANCE  AND  ARMS  TRANSFER  (  4  -  0  ). 

An  analysis  of  the  patterns,  purposes  and  effects  of  cross-national  security  assistance,  including  arms  sales  and  the 
transfer  of  technology.  Special  topics  include:  factors  dominating  the  arms  transfer  policies  of  the  major  powers;  the 
design,  execution  and  evaluation  of  security  assistance  programs.  PREREQUISITE:  NS3030.  CLASSIFICATION: 
None. 

NS4251    SEMINAR  IN  NET  ASSESSMENT  (  4  -  0  ). 

The  seminar  examines  the  methodology  of  comparative  threat  analysis  (net  assessment),  including:  security  policies, 
forces,  the  RMA,  and  capabilities  of  the  world's  military  superpowers.  The  course  introduces  the  student  to  original 
source  material.  PREREQUISITES:  NS3230,  NS3252,  NS3280,  and  NS3450.  U.S.  citizen  holding  a  TOP  SECRET 
clearance  with  eligibility  access  to  SCI.  CLASSIFICATION:  TOP  SECRET  (SCI). 
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NS4253  TECHNOLOGY  AND  STRATEGIC  PLANNING  (  4  -  0  ). 

This  course  is  intended  to  develop  an  understanding  of  the  interrelationship  of  technology  and  strategic  planning. 
Issues  include  technological  risk,  affordability,  institutional  impediments  to  innovation,  and  a  strategy  for  long  range 
technology  investments.  PREREQUISITE:  NS3030,  or  NS3230,  or  NS3252,  or  permission  of  the  instructor.  U.S. 
citizen  holding  a  SECRET  clearance.  CLASSIFICATION:  SECRET. 

NS4261   SURVEY  OF  STRATEGIC  STUDIES  (  4  -  0  ). 

Survey  of  the  classical  and  contemporary  literature  on  strategic  thinking:  national  objectives  and  strategic  alternatives; 
deterrence,  counterforce,  arms  control,  counter  insurgency;  components  and  rules  of  the  international  strategic 
system;  and  arms  competitions,  nuclear  proliferation,  and  terrorism.  PREREQUISITE:  NS3030  or  permission  of  the 
instructor.  CLASSIFICATION:  None. 

NS4280   SEMINAR  IN  NUCLEAR  STRATEGY  (  4  -  0  ). 

A  follow-up  course  to  NS3280  that  examines  selected  issues  in  nuclear  strategy,  the  proliferation  of  weapons  of  mass 
destruction,  and  deterrence.  In  addition  to  theoretical  issues  of  deterrence,  this  course  will  specifically  investigate  the 
role  and  importance  of  nuclear  force  planning  and  strategy  formulation  in  deterrence,  stability,  and  foreign  policy 
implementation.  PREREQUISITE:  NS3280.  U.S.  citizen  holding  a  TOP  SECRET  clearance  with  eligibility  for  access  to 
SCI.  CLASSIFICATION:  TOP  SECRET  (SCI). 

NS4300   SEMINAR  IN  MIDDLE  EASTERN  POLITICS  (  4  -  0  ). 

A  research  seminar  on  politics  in  contemporary  Middle  East.  Students  conduct  and  present  original  research  on 
selected  issues  concerning  Middle  Eastern  politics.  PREREQUISITE:  NS3300  or  permission  of  the  instructor.  CLASSI- 
FICATION: None. 

NS4310  SEMINAR  IN  MIDDLE  EASTERN  SECURITY  ISSUES  (  4  -  0  ). 

A  research  seminar  on  security  issues  in  the  contemporary  Middle  East.  Students  conduct  and  present  original 
research  on  selected  issues  concerning  Middle  Eastern  security.  PREREQUISITE:  NS3310  or  permission  of  the 
instructor.  CLASSIFICATION:  None. 

NS4410   SEMINAR  IN  SECURITY  ISSUES  IN  RUSSIA,  EASTERN  EUROPE  AND  CENTRAL  ASIA  (  4  -  0  ). 

This  advanced  seminar  addresses  the  security  problems  of  the  successor  states  to  the  former  Soviet  Union,  focusing 
on  the  military,  the  security  environment,  political  culture,  Russian  and  non-Russian  nationalism,  and  the  relationship 
between  domestic  and  foreign  policies.  PREREQUISITE:  NS3400  or  NS3410,  or  NS3450,  or  permission  of  the 
instructor.  CLASSIFICATION:  None. 

NS4510   SEMINAR  IN  LATIN  AMERICA  GOVERNMENT  AND  POLITICS  (  4  -  0  ). 

An  advanced  seminar  on  Latin  American  politics  in  government.  The  topics  analyzed  include  those  of  most  current 
relevance  including  political  transitions,  the  changing  role  of  different  political  movements  and  institutions,  and  the 
prospects  for  economic  growth  and  political  stability.  PREREQUISITE:  NS3510  or  NS3520,  or  permission  of  the 
instructor.  CLASSIFICATION:  None. 

NS4560   SEMINAR  IN  LATIN  AMERICAN  SECURITY  ISSUES  (  4  -  0  ). 

A  research  seminar  on  security  issues  in  contemporary  Latin  America.  Students  conduct  and  present  original  research 
on  selected  issues  concerning  Latin  American  security.  PREREQUISITE:  NS3510  or  NS3520,  or  permission  of  the 
instructor.  CLASSIFICATION:  None. 

NS4660   SEMINAR  IN  ASIA  IN  WORLD  AFFAIRS  (  4  -  0  ). 

Advanced  study  of  Asia's  contemporary  economic,  security,  diplomatic,  and  cultural  roles  in  world  affairs,  with  special 
emphasis  upon  the  policy  interaction  of  China,  Japan,  India  and  other  key  states  with  the  United  States,  Russia, 
Europe  and  the  developing  world.  PREREQUISITE:  A  NS3000-level  course  on  Asia,  or  permission  of  the  instructor. 
CLASSIFICATION:  None. 

NS4690   SEMINAR  IN  INTERNATIONAL  SECURITY  ISSUES  OF  ASIA  (  4  -  0  ). 

Advanced  study  of  Asian  security  issues  with  special  emphasis  on  the  balance  of  forces,  regional  and  external 
alliances,  prospects  for  conflict,  and  Asian  concepts  of  security  and  strategy.  PREREQUISITE:  A  NS3000-level  course 
on  Asia,  or  permission  of  the  instructor.  CLASSIFICATION:  None. 

NS4710   SEMINAR  IN  EUROPEAN  POLITICS  (  4  -  0  ). 

A  research  seminar  on  politics  in  contemporary  Europe.  Students  conduct  and  present  original  research  on  selected 
issues  concerning  European  politics,  with  an  emphasis  on  defense  and  security  problems.  PREREQUISITE:  NS3710 
or  permission  of  the  instructor.  CLASSIFICATION:  None. 

NS4720   SEMINAR  IN  EUROPEAN  SECURITY  ISSUES  (  4  -  0  ). 

A  research  seminar  on  security  issues  in  contemporary  Europe.  Students  conduct  and  present  original  research  on 
selected  issues  concerning  European  security.  PREREQUISITE:  NS3720  or  permission  of  the  instructor.  CLASSIFI- 
CATION: None. 
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NS4880  SEMINAR  IN  LEGAL  AND  MILITARY  RESPONSES  TO  POLITICAL  VIOLENCE  (  4  -  0  ). 

The  course  will  first  review  the  variety  of  legal  and  military  policy  options  open  to  any  state  that  confronts  political 
violence,  with  particular  attention  to  short  versus  long  term  consequences  of  different  policy  options.  It  then  analyzes 
a  few  individual  cases  (the  British  in  Ulster,  violence  in  Spain)  in  depth,  in  order  to  assess  how  different  policy  options 
combine  or  cancel  each  other.  PREREQUISITE:  NS3036  or  permission  of  instructor.  CLASSIFICATION:  None. 

NS4900   SEMINAR  IN  INTERNATIONAL  NEGOTIATIONS  (  4  -  0  ). 

Advanced  study  in  the  international  negotiating  process,  designed  to  provide  students  with  an  opportunity  to  analyze 
specific  topics  related  to  negotiating  national  security.  PREREQUISITE:  NS3900  or  permission  of  the  instructor. 
CLASSIFICATION:  None. 

NS4902   SEMINAR  IN  MODERN  REVOLUTION  (  4  -  0  ). 

A  research  seminar  on  modern  revolution.  Students  conduct  and  present  original  research  on  selected  issues  con- 
cerning modern  revolution.  PREREQUISITE:  NS3902  or  permission  of  the  instructor.  CLASSIFICATION:  None. 
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DEPARTMENT  OF  OCEANOGRAPHY 


Mary  Louise  Batteen,  Associate  Professor  and  Associate  Chair  for  Chairman: 

Academic  Affairs  (1985)*;  PhD,  Oregon  State  University,  1984.  Roland  W.  Garwood,  Jr., 

Professor 
Peter  G.  Braccio,  Research  Associate  (2000);  MA,  Naval  Postgraduate  Code  OC/Gd,  Spanagel  Hall 

School,  1991.  Room  324 

(831)  656-2673 
Ching-Sang  Chiu,  Professor  (1988);  ScD,  Massachusetts  Institute  of  Tech-  DSN  878-2673 

nology  and  Woods  Hole  Oceanographic  Institution,  1985. 

Associate  Chairmen: 
Peter  C.  Chu,  Professor  (1986);  PhD,  University  of  Chicago,  1985. 

Research 
James  R.  Clynch,  Research  Professor  (1990);  PhD,  Brown  University,  1974.  Edward  B.  Thornton 

Distinguished  Professor 
Curtis  Allan  Collins,  Professor  (1987);  PhD,  Oregon  State  University,  1967.  Code  OC/Tm,  Spanagel  Hall 

Room  327 
Edith  L.  Gallagher,  Research  Assistant  Professor  (1999);  PhD,  University  of  (831)  656-2847 

California,  San  Diego,  1996.  DSN  878-2847 

Roland  William  Garwood,  Chairman  and  Professor,  (1976);  PhD,  University  Academic  Affairs 

of  Washington,  1976.  Mary  L.  Batteen 

Associate  Professor 
Arlene  A.  Guest,  Senior  Lecturer,  (1999);  MS,  Florida  State  University,  1981 .  Code  OC/Bv,  Spanagel  Hall 

Room  346 
Ramsey  Harcourt,  Research  Assistant  Professor  (1999);  PhD,  University  of  (831)  656-3265 

California,  Santa  Cruz,  1999.  DSN  878-3265 

Thomas  H.C.  Herbers,  Associate  Professor  (1993);  PhD,  University  of  California,  San  Diego,  1990. 

Ly  Ngoc  Le,  Research  Associate  Professor  (1993);  PhD,  State  Hydromet  Institute,  St.  Petersburg,  1976. 

Wieslaw  Maslowski,  Research  Assistant  Professor  (1994);  PhD,  University  of  Alaska-Fairbanks,  1994. 

Julie  McClean,  Research  Assistant  Professor  (1993);  PhD,  Old  Dominion  University,  1993. 

Denis  Morichon,  Research  Associate  (2000);  MS,  University  of  Bordeaux,  1996. 

William  O'Reilly,  Research  Assistant  Professor  (1996  );  PhD,  University  of  California,  San  Diego,  1991. 

Jeffrey  Dean  Paduan,  Associate  Professor  (1991);  PhD,  Oregon  State  University,  1987. 

Arthur  Rost  Parsons,  CDR,  U.S.  Navy,  Military  Assistant  Professor  (2000);  PhD,  Naval  Postgraduate  School,  1995. 

Pierre  Marie  Poulain,  Assistant  Professor  (1995);  PhD,  University  of  California,  San  Diego,  1989. 

Steven  R.  Ramp,  Research  Professor  (1998);  PhD,  University  of  Rhode  Island,  1986. 

Leslie  K.  Rosenfeld,  Research  Associate  Professor  (1989);  PhD,  Woods  Hole  Oceanographic  Institution,  1987. 

Albert  Julius  Semtner,  Jr.,  Professor  (1986);  PhD,  Princeton  University,  1973. 

Lianghua  Shu,  Research  Associate  (2000);  PhD,  Florida  State  University,  1999. 

Timothy  Peter  Stanton,  Research  Associate  Professor  (1978);  MS,  University  of  Auckland,  1977. 

Edward  Bennett  Thornton,  Distinguished  Professor  and  Associate  Chairman  for  Research,  (1969);  PhD,  University 
of  Florida,  1970. 

Robin  T.  Tokmakian,  Research  Assistant  Professor  (1997);  PhD,  Naval  Postgraduate  School,  1997. 

James  H.  Wilson,  Research  Professor  (1992);  PhD,  The  Pennsylvania  State  University,  1974. 

Yuxia  Zhang,  Research  Assistant  Professor  (1994);  PhD,  Texas  A&M  University,  1994. 
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Professors  Emeriti: 

Robert  Hathaway  Bourke,  Professor  Emeritus  (1971);  PhD,  Oregon  State  University,  1972. 

Eugene  C.  Haderlie,  Professor  Emeritus,  PhD,  University  of  California  -  Berkeley,  1950. 

Robert  George  Paquette,  Professor  Emeritus  (1971);  PhD,  University  of  Washington,  1941. 

*  The  year  of  joining  the  Naval  Postgraduate  School  faculty  is  indicated  in  parentheses. 

The  Oceanography  Department  supports  curricula  sponsored  by  the  Oceanographer  of  the  Navy:  #373  Air-Ocean  Science, 
#374  Operational  Oceanography,  #440  Oceanography.  The  department  also  offers  the  MS  in  Physical  Oceanography  to 
Undersea  Warfare  curricula  #525  (USN)  and  #526  (international). 

The  department  focuses  primarily  on  Physical  Oceanography,  Acoustical  Oceanography,  Numerical  Modeling,  and 
Nearshore  and  Coastal  Oceanography,  and  has  strong  interests  in  remote  sensing  and  geospatial  information  systems. 

Topics  include  ocean  dynamics,  numerical  ocean  prediction  and  simulation,  satellite  remote  sensing  of  the  ocean, 
air-sea  interaction,  polar  oceanography,  upper  ocean  dynamics  and  thermodynamics,  near-shore  processes, 
mesoscale  dynamics,  coastal  ocean  circulation  and  environmental  acoustics.  The  department  also  provides  core 
courses  for  Undersea  Warfare  and  the  Space  Systems  curricula. 

MASTER  OF  SCIENCE  IN  PHYSICAL  OCEANOGRAPHY 

Entrance  to  a  program  leading  to  the  degree  Master  of  Science  in  Physical  Oceanography  requires  a  baccalaureate 
degree.  Minimal  requirements  include  mathematics  through  differential  and  integral  calculus  and  one  year  of 
calculus-based  physics. 

The  degree  Master  of  Science  in  Physical  Oceanography  requires: 

1)  Completion  of  at  least  eight  physical  oceanography  graduate  courses  with  at  least  four  courses  in  the 
OC4000  series.  The  entire  sequence  of  courses  selected  must  be  approved  by  the  Department  of 
Oceanography.  Significant  educational  experience  at  sea  on  a  research  vessel  is  required  for  the  degree. 
(OC3570  satisfies  this  requirement). 

2)  Completion  of  an  acceptable  thesis  on  a  topic  approved  by  the  Department  of  Oceanography. 

MASTER  OF  SCIENCE  IN  METEOROLOGY  AND  PHYSICAL  OCEANOGRAPHY 

Direct  entrance  to  a  program  leading  to  the  degree  Master  of  Science  in  Meteorology  and  Physical  Oceanography 
requires  a  baccalaureate  degree  in  one  of  the  physical  sciences,  mathematics,  or  engineering.  This  normally 
permits  the  validation  of  a   number  of  required  undergraduate  courses  such  as  physics,  differential  equations,  linear 
algebra,  vector  analysis  and  various  courses  in  meteorology  and/or  oceanography,  which  are  prerequisites  to  the 
graduate  program.  These  prerequisites  may  be  taken  at  the  Naval  Postgraduate  School;  however,  in  that  event  the 
program  may  be  lengthened  by  one  or  more  quarters. 

The  degree  Master  of  Science  in  Meteorology  and  Physical  Oceanography  requires: 

1)  Necessary  prerequisite  courses  in  mathematics  (through  partial  differential  equations),  meteorology  and 
physical  oceanography. 

2)  The  sequence  of  core  courses  in  meteorology  and  oceanography  in  the  fields  of  dynamical,  numerical  and 
physical  and  synoptic  meteorology  and  oceanography. 

3)  An  approved  selection  of  graduate  elective  courses  in  oceanography  and  meteorology. 

4)  A  significant  educational  experience  at  sea  on  a  research  vessel. 

5)  An  acceptable  thesis  on  a  topic  approved  by  either  department. 

The  total  number  of  quarter  hours  in  (2)  and  (3)  above  must  be  at  least  48.  These  48  hours  must  include  20  hours  at 
the  4000  level  in  courses  other  than  directed  study  and  they  should  show  an  approximate  balance  between  the 
disciplines  of  Meteorology  and  Physical  Oceanography. 
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DOCTOR  OF  PHILOSOPHY 

Department  of  Oceanography  admission  requirements  for  the  degree  Doctor  of  Philosophy  include: 

1)  A  master's  degree  (or  the  equivalent)  in  one  of  the  physical  sciences,  mathematics,  or  engineering  and/or, 

2)  A  bachelor's  degree  with  a  high  QPR  or  a  highly  successful  first  graduate  year  in  a  Master's  program,  with 
clear  evidence  of  research  ability. 

The  Ph.D.  Program  is  in  Physical  Oceanography,  including  areas  of  study  in  ocean  circulation  theory,  air-sea 
interaction,  ocean  acoustics  and  nearshore  oceanography  among  others.  An  applicant  to  the  Ph.D.  program  who  is 
not  already  at  NPS  should  submit  transcripts  of  previous  academic  and  professional  work,  plus  results  of  a  current 
Graduate  Record  Examination  (GRE)  general  test,  to  the  Director  of  Admissions,  Code  01 B3,  Naval  Postgraduate 
School,  Monterey,  California  93943-5100. 

OCEANOGRAPHIC  LABORATORIES 

NPS  is  a  member  of  UNOLS  (University  National  Oceanography  Laboratory  System),  CENCAL  (Central  California 
Cooperative),  UCAR  (University  Corporation  for  Atmosphere  Research),  MBCORC  (Monterey  Bay  Crescent  Ocean 
Research  Consortium),  and  CORE  (Consortium  for  Oceanographic  Research  and  Education).  UNOLS  operates  the 
Nation's  academic  oceanographic  research  fleet,  while  CENCAL  promotes  and  coordinates  research  vessel  operations 
between  several  academic  institutions  in  Central  California.  The  nearby  Moss  Landing  Marine  Laboratory  operates  the 
NSF-owned,  1 35-foot  RA/  POINT  SUR  for  the  benefit  of  CENCAL.  Through  sponsorship  of  the  Oceanographer  of  the  Navy, 
NPS  is  a  major  user  of  the  RA/  POINT  SUR,  primarily  for  instructional  purposes. 

The  Rapid  Environmental  Assessment  Laboratory  (REAL)  consists  of  moored-equipment  in  Monterey  Bay,  the  RA/  POINT 
SUR,  and  the  former  PT  SUR  SOSUS  underwater  acoustic  array  provides  for  instruction  in  the  practical  design,  deployment 
and  collection  of  state-of-the-art  oceanographic  data.  Real-time  observations  of  currents,  temperature,  salinity  and  sound 
speed  structure  in  a  variety  of  oceanic  regimes  are  analyzed  and  modeled,  applying  theoretical  and  mathematical 
techniques  learned  in  the  classroom  to  Naval  Oceanography  problems. 

The  Oceanography  Department  operates  a  Graphics  laboratory  that  is  equipped  with  networked  UNIX  workstations  for 
the  analysis  of  numerical  model  output,  geospatial  information  system  (GIS)  exercises,  satellite  imagery,  acoustical  data 
and  other  digital  fields  from  REAL.  Smart  classrooms  enable  data  to  be  brought  into  the  classroom  in  real  time  to 
demonstrate  signal  processing,  rapid  environmental  assessment  and  other  state-of-the-art  oceanographic  and  tactical 
decision  aids. 

The  Department  is  organized  around  thematic  laboratories,  each  containing  faculty,  staff  and  student  offices,  computing 
facilities  and  special  laboratory  equipment.  Thematic  laboratories  exist  for  Oceanic  Planetary  Boundary  Layer,  Polar, 
Nearshore,  Acoustics,  Coastal  Modeling,  Global  Modeling,  GI&S,  Naval  Ocean  Analysis  and  Prediction,  Ocean  Turbulence, 
Ocean  Waves,  Radar  and  Drifter,  and  Tactical  Environmental  Support. 


OCEANOGRAPHY  COURSE  DESCRIPTIONS 

OC0810  THESIS  RESEARCH  (  0  -  8  ). 

Every  student  conducting  research  in  Oceanography  will  enroll  in  this  course. 

OC0999  THESIS  SEMINARS  (NO  CREDIT)  (  2  -  0  ). 

Students  in  the  various  oceanography  curricula  present  their  thesis  research.  PREREQUISITE:  Preparation  of  a 
thesis. 

OC2020   COMPUTER  COMPUTATIONS  IN  AIR-OCEAN  SCIENCES  (  2  -  2  ). 

Introduction  to  the  programming  languages,  operating  systems,  and  computing  facilities  which  METOC  students  use 
in  MR  and  OC  courses.  Laboratory  assignments  are  elementary  problems  in  oceanography  and  meteorology.  PRE- 
REQUISITES: Calculus  and  college  physics. 

OC3030  OCEANOGRAPHIC  COMPUTING  AND  DATA  DISPLAY  (  1  -  2  ). 

Course  emphasizes  the  use  of  the  computer  as  a  tool  in  oceanography  problem-solving.  Use  of  various  software 
packages  for  graphics,  scientific  visualization,  statistics  and  numerical  computation.  PREREQUISITES:  OC/MR2020, 
OC3240  or  MR/OC3522,  or  the  consent  of  the  instructor.  Graded:  Pass/Fail. 

OC3120    BIOGEOCHEMICAL  PROCESSES  IN  THE  OCEAN  (  4  -  3  ). 

Basic  biological,  geological,  and  chemical  processes  in  the  ocean.  Bioacoustics,  deep  scattering  layers,  and  bio- 
deterioration.  Geomorphic  features  of  the  ocean  floor;  kinds  and  distribution  of  ocean  bottom  features.  Chemical 
composition  of  the  ocean. 

OC3140   PROBABILITY  AND  STATISTICS  FOR  AIR-OCEAN  SCIENCE  (  3  -  2  ). 

Basic  probability  and  statistics,  in  the  air-ocean  science  context.  Techniques  of  statistical  data  analysis.  Structure  of  a 
probability  model,  density  distribution  function,  expectation,  and  variance.  Binomial,  Poisson  and  Gaussian  distribu- 
tions. Conditional  probability  and  independence.  Joint  distributions,  covariance  and  central  limit  theorem.  Transforma- 
tions of  random  variables.  Histograms  and  empirical  distributions  and  associated  characteristics  such  as  moments 
and  percentiles.  Standard  tests  of  hypotheses  and  confidence  intervals  for  both  one-and  two-parameter  situations. 
Regression  analysis  as  related  to  least  squares  estimation.  PREREQUISITE:  Calculus. 

OC3150  ANALYSIS  OF  AIR  OCEAN  TIME  SERIES  (  3  -  2  ). 

Analysis  methods  for  atmospheric  and  oceanic  time  series.  Fourier  transforms  applied  to  linear  systems  and  discrete 
data.  Correlation  functions,  power  density  spectra  and  cross-spectrum.  Optimal  design  of  air-ocean  data  network. 
Laboratory  work  involves  analysis  of  actual  atmospheric  and  ocean  time  series  using  principles  developed  in  class. 
PREREQUISITE:  A  probability  and  statistics  course. 

OC3210   POLAR  OCEANOGRAPHY  (  3  -  0  ). 

Covers  the  ice  characteristics  and  physical  oceanography  of  polar  seas.  Sea  ice:  types,  physical  and  mechanical 
properties,  heat  flux,  temporal  and  spatial  distribution,  melting  and  freezing  processes,  forecasting  models,  and 
remote  sensing  of  ice/snow  covered  surfaces.  Physical  oceanography  of  currents  and  water  masses,  deep  and  bottom 
water  formation,  fronts  and  eddies,  polynya  processes,  and  underwater  acoustics.  Discuss  naval  and  research 
operations  in  polar  warfare.  PREREQUISITE:  OC3240. 

OC3212   POLAR  METEOROLOGY/OCEANOGRAPHY  (  4  -  0  ). 

Operational  aspects  of  Arctic  and  Antarctic  meteorology,  including  polar  lows,  boundary  layer  and  marginal  ice  zone 
influences.  Polar  oceanography.  Sea  ice  amount,  seasonal  distribution,  melting  and  freezing  processes,  physical  and 
mechanical  properties,  drift  and  predictions.  Physical  oceanography  of  currents  and  water  masses,  deep  and  bottom 
water  formation,  fronts  and  eddies,  polynya  processes.  PREREQUISITE:  MR3222  and  OC3240  or  consent  of 
instructor. 

OC3230  DESCRIPTIVE  PHYSICAL  OCEANOGRAPHY  (  3  - 1  ). 

Physical  properties  of  seawater.  Processes  influencing  the  distribution  of  heat,  salt  and  density  in  the  ocean.  Static 
stability  in  the  ocean.  Circulation  and  water  masses  in  the  ocean.  Laboratory  work  involves  collection  and  analysis  of 
actual  data  using  principles  developed  in  class. 

OC3231    DESCRIPTIVE  REGIONAL  OCEANOGRAPHY  (  4  -  0  ). 

Overview  of  basic  concepts.  Water  masses  and  regional  circulation  including  littoral  regions  and  marginal  seas. 
Recent  developments  dealing  with  ocean  circulation,  sea  level,  climate,  El  Nino,  ocean  resources  and  pollution,  and 
modern  observational  techniques.  PREREQUISITE:  OC3230  or  the  equivalent. 
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OC3240  OCEAN  DYNAMICS  1(4-2). 

Application  of  dynamic  concepts  of  ocean  circulation,  including  conservation  of  mass,  momentum  and  energy. 
Oceanic  currents  without  friction:  inertial  and  geostrophic  flows.  Frictional  currents:  Reynolds  equations,  Ekman  and 
wind-driven  flows.  Vorticity  balance:  Sverdrup  transport,  potential  vorticity,  topographic  steering,  western  intensifica- 
tion and  Rossby  waves.  Thermohaline  effects  and  thermocline  theory.  PREREQUISITES:  OC3230  and  OC3321 
or  the  equivalent. 

OC3260   SOUND  IN  THE  OCEAN  (  4  -  0  ). 

The  fundamentals  of  ocean  acoustics  including  the  acoustic  wave  equation,  ray  theory,  acoustic  arrays  and  filters, 
ambient  noise,  scattering,  absorption,  an  introduction  to  normal  mode  theory,  and  sonar  equations.  PREREQUI- 
SITES: OC3230,  partial  differential  equations  or  equivalent. 

OC3266   OPERATIONAL  ACOUSTIC  FORECASTING  (  3  ■  2  ). 

Course  emphasizes  tactical  use  of  the  environment  as  a  force  multiplier  in  acoustic  USW.  Tactical  guides  involving 
ducts,  fronts,  eddies  and  bottom  structure  are  examined  in  ange-dependent  propagation  loss  models.  Emerging 
tactics  using  LFA,  VLF  and  Fixed  Distributed  systems  and  non-acoustic  methods  are  reviewed.  PREREQUISITES: 
OC3260,  SECRET  clearance,  U.S.  citizenship. 

OC3321   AIR-OCEAN  FLUID  DYNAMICS  (  4  -  0  ). 

A  foundation  course  for  studies  of  atmospheric  and  oceanographic  motions.  The  governing  dynamical  equations  for 
rotating  stratified  fluid  are  derived  from  fundamental  physical  laws.  Topics  include  the  continuum  hypothesis,  real  and 
apparent  forces,  derivations  and  applications  of  the  governing  equations,  coordinate  systems,  scale  analysis,  simple 
balanced  flows,  boundary  conditions,  thermal  wind,  barotropic  and  baroclinic  conditions,  circulation,  vorticity,  and 
divergence.  PREREQUISITES:  Multi-variable  calculus,  vectors,  and  ordinary  differential  equations  (may  be  taken 
concurrently). 

OC3325  MARINE  GEOPHYSICS  (  3  -  0  ). 

Theory  and  methods  of  marine  geophysics  surveys,  and  emphasis  on  gravity,  magnetism,  seismic  and  acoustic  wave 
propagation;  geophysical  anomalies  associated  with  major  sea  floor  features;  marine  geodesy.  PREREQUISITE: 
OC3120  (may  be  taken  concurrently). 

OC3445  OCEANIC  AND  ATMOSPHERIC  OBSERVATIONAL  SYSTEMS  (  2  -  2  ). 

Principles  of  measurement;  sensors,  data  acquisition  systems,  calibration,  etc.  Methods  of  measurement  for  thermo- 
dynamic and  dynamic  variables  in  the  ocean  and  atmosphere,  including  acoustics  and  optics.  PREREQUISITES: 
OC3230  and  MR3420,  MR/OC3150  or  consent  of  instructor. 

OC3520   REMOTE  SENSING  OF  THE  ATMOSPHERE  AND  OCEAN  (  4  -  0  ). 

Principles  of  radiative  transfer  and  satellite  sensors  and  systems;  visual,  infrared  and  microwave  radiometry,  and 
radar  systems;  application  of  satellite  remotely-sensed  data  in  the  measurement  of  atmospheric  and  oceanic  variabil- 
ity. PREREQUISITES:  Undergraduate  physics  and  differential/integral  calculus;  ordinary  differential  equations  and 
MR3480  or  consent  of  instructor. 

OC3522   REMOTE  SENSING  OF  THE  ATMOSPHERE  AND  OCEAN/LABORATORY  (  4  -  2  ). 

Same  as  OC3520  plus  laboratory  sessions  on  the  concepts  considered  in  the  lecture  series.  PREREQUISITES:  Same 
as  OC3520. 

OC3570   OPERATIONAL  OCEANOGRAPHY  AND  METEOROLOGY  (  2  -  4  ). 

Experience  at  sea  acquiring  and  analyzing  oceanographic  and  atmospheric  data  using  state-of-the-art  instrumenta- 
tion. Integration  of  satellite  remote  sensing  and  other  operational  products  with  in-situ  data.  Includes  survey  of 
instrumentation,  pre-cruise  planning,  operations  at  sea,  and  post-cruise  analysis.  PREREQUISITES:  OC3240, 
MR3220,  or  consent  of  instructor. 

OC3750   NAVAL  ASTRONOMY  AND  PRECISE  TIME  (  2  -  0  ). 

Positional  astronomy.  Coordinate  systems.  Solar  system  dynamics.  Astrometry  (measurements  of  positions  and 
motion  of  stars).  Time,  earth  rotation  and  atomic  clocks.  Naval  applications  of  astronomy.  Overview  of  astrophysics 
and  cosmology.  PREREQUISITES:  College  physics  and  calculus. 

OC3902   FUNDAMENTALS  OF  MAPPING,  CHARTING  AND  GEODESY  (  3  -  2  ). 

Basics  of  map/chart  generation  and  scientific  basis  for  their  accuracy  and  precision.  Ellipsoids,  latitudes,  longitudes, 
datums,  datum  transformations,  map  projections,  geoid  and  heights.  Map/chart  generation  process  including  satellite 
surveying.  Use  of  map/charts  with  modern  navigation  systems,  including  GPS.  Digital  map  characteristics.  PREREQ- 
UISITES: Vector  analysis,  probability  and  statistics  or  consent  of  instructor. 
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OC3903   ELECTRONIC  SURVEYING  AND  NAVIGATION  (  3  -  0  ). 

Introduction  to  the  theory  and  practice  of  electronic  navigation  including  principles  of  electronics,  geometry,  and  error 
propagation.  Covers  ground-based  and  satellite  systems.  The  global  positioning  system  is  covered  in  detail.  PRE- 
REQUISITE: Consent  of  instructor. 

OC4211    OCEAN  DYNAMICS  II  (  4  -  0  ). 

Linear  theory  of  surface,  internal,  inertial-intemal  and  Rossby  waves,  barotropic  and  baroclinic  instabilities.  Coastal 
and  equatorial  trapped  waves.  PREREQUISITES:  Partial  differential  equations  and  OC3240. 

OC4212  TIDES  (4-0). 

Development  of  the  theory  of  tides  including  the  tide-producing  forces,  equilibrium  tides,  and  the  dynamic  theory  of 
tides;  harmonic  analysis  and  prediction  of  tides;  tidal  datum  planes  and  their  relationship  with  geodetic  datum  planes, 
short-term  and  secular  changes  in  sea  level.  PREREQUISITE:  OC4211. 

OC4213   NEARSHORE  AND  WAVE  PROCESSES  (  3  - 1  ). 

Shoal-water  wave  processes,  breakers  and  surf;  nearshore  water  circulation;  beach  characteristics;  littoral  drift; 
coastal  hydraulics;  storm  surge.  PREREQUISITE:  OC4211  or  consent  of  instructor. 

OC4220   COASTAL  CIRCULATION  (  4  -  1  ). 

Coastal  ocean  physical  processes.  Dynamics  and  models  of  coastal  ocean  circulations  driven  by  wind,  thermohaline, 
tidal,  boundary  currents,  and  ocean  eddy  forces.  Recent  papers  on  coastal  ocean  circulation.  Laboratory  sessions  on 
computing  properties  of  tides,  coastal  trapped  waves  and  wind-driven  motions  over  the  shelf  and  slope.  PREREQUI- 
SITE: OC4211  (may  be  taken  concurrently). 

OC4230   PHYSICAL  OCEANOGRAPHY  OF  MONTEREY  BAY  (  3  -  0  ). 

Monterey  Bay  will  be  used  as  a  case  study  for  various  processes  affecting  the  physical  oceanography  of  coastal 
environments.  Topics  to  include  coastal  upwelling,  flow  in  and  around  submarine  canyons,  internal  waves,  air-sea 
interactions,  and  tides  and  seiches.  Historical,  recent,  and  ongoing  studies  in  and  around  the  bay  will  be  considered. 
PREREQUISITE:  OC3240  or  consent  of  instructor. 

OC4250   GENERAL  CIRCULATION  OF  THE  ATMOSPHERE  AND  OCEANS  (  3  -  0  ). 

Selected  topics  on  the  general  circulation  of  the  atmosphere  (e.g.  heat,  momentum  and  moisture  fluxes;  energetics) 
and  ocean  (e.g.  linear  and  non-linear  theories  of  the  wind-driven  ocean  circulation);  coupled  ocean-atmosphere 
general  circulation  models.  PREREQUISITE:  Consent  of  instructor. 

OC4262  THEORIES  &  MODELS  IN  UNDERWATER  ACOUSTICS  (  3  -  0  ). 

Development  of  the  underlying  theories  and  algorithms  of  ray,  normal  mode,  and  parabolic  equation  acoustic  models 
for  both  range  independent  and  dependent  environments.  Examination  of  the  strengths  and  weaknesses  of  and 
similarities  between  the  various  models.  PREREQUISITES:  OC3260  and  partial  differential  equations  or  equivalent. 

OC4267   OCEAN  ACOUSTIC  PREDICTION  (  4  -  0  ). 

Examines  sound  speed  profiles  (time  and  space  variability),  ambient  noise,  absorption,  and  reflection  and  scattering 
from  the  sea  surface  and  bottom  as  they  affect  sound  propagation  in  the  ocean.  Synoptic  prediction  techniques  for 
ambient  noise  and  transmission  loss  are  reviewed.  Environmental  data  input  and  computational  approximations  for 
acoustic  models  are  evaluated  against  observed  signal  fluctuations  and  transmission  loss.  The  course  is  designed  for 
the  Air-Ocean  Science,  Operational  Oceanography,  and  USW  Curricula.  PREREQUISITES:  OC3230  and  OC3260  or 
equivalent. 

OC4323    NUMERICAL  AIR  AND  OCEAN  MODELING  (  4  -  2  ). 

Numerical  models  of  atmospheric  and  oceanic  phenomena.  Finite  difference  techniques  for  solving  elliptic  and 
hyperbolic  equations,  linear  and  non-linear  computational  instability.  Spectral  and  finite  element  models.  Filtered  and 
primitive  equation  prediction  models.  Sigma  coordinates.  Objective  analysis  and  initialization.  Moisture  and  heating  as 
time  permits.  PREREQUISITES:  MR4322,  or  OC4211,  partial  differential  equations;  numerical  analysis  desirable. 

OC4324  ADVANCED  NUMERICAL  OCEAN  MODELING  (  3  -  0  ). 

Advanced  techniques  for  simulating  and  predicting  ocean  circulation,  including  recent  modeling  results.  Topics  to 
include  multi-layer  guasi-geotrophic  models,  multi-level  primitive  equation  models,  treatment  of  irregular  geometry 
and  open  boundary  conditions,  satellite  data  assimilation  and  computer  technology  considerations.  PREREQUISITE: 
MR/OC4323. 
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OC4331    MESOSCALE  OCEAN  VARIABILITY  (  4  -  0  ). 

Contemporary  knowledge  of  ocean  mesoscale  eddies,  fronts,  meandering  currents;  baroclinic  and  barotropic  instabili- 
ties; kinematics,  dynamics  and  energetics  for  observations,  theories  and  models.  PREREQUISITE:  OC4211  or 
equivalent. 

OC4335   NAVAL  OCEAN  ANALYSIS  AND  PREDICTION  (  3  -  2  ). 

Advanced  knowledge  of  the  U.S.  Navy  ocean  analysis  and  prediction  systems,  including  the  Naval  Ocean  Modeling 
Program  (NOMP),  naval  ocean  data  systems,  atmospheric  forcing  systems,  data  assimilation  systems,  Optimal 
Thermal  Interpolation  System  (OTIS),  Thermal  Ocean  Prediction  Systems  (TOPS),  the  global  ocean  circulation 
prediction  system,  Shallow  Water  Analysis  and  Forecast  System  (SWAFS),  Polar  Ice  Prediction   System  (PIPS),  and 
global  wave  prediction  system  (WAM).  PREREQUISITES:  OC4211  and  MR/OC4323  (may  be  taken  concurrently). 

OC4413  AIR7SEA  INTERACTION  (  4  ■  0  ). 

Fundamental  concepts  in  turbulence.  The  atmospheric  planetary  boundary  layer,  including  surface  layer,  and  bulk 
formulae  for  estimating  air-sea  fluxes.  The  oceanic  planetary  boundary  layer  including  the  dynamics  of  the  well-mixed 
surface  layer.  Recent  papers  on  large-scale  air-sea  interaction.  PREREQUISITES:  MR/OC3150,  and  OC3240  or 
MR3240  or  consent  of  instructor. 

OC4414  ADVANCED  AIR/SEA  INTERACTION  (  3  -  0  ). 

Advanced  topics  in  the  dynamics  of  the  atmospheric  and  oceanic  planetary  boundary  layers.  PREREQUISITE:  MR/ 
OC4413  or  consent  of  instructor. 

OC4415  OCEAN  TURBULENCE  (  3  -  0  ). 

Advanced  topics  in  the  dynamics  of  ocean  turbulence,  wakes  and  microstructure.  PREREQUISITE:  MR/OC4413  or 
consent  of  instructor. 

OC4490   OCEAN  ACOUSTIC  TOMOGRAPHY  (Same  as  EC4490.)  (  3  -  0  ). 

An  introduction  to  Ocean  Tomography,  an  underwater  acoustic  inverse  technique  for  mapping  ocean  sound  speed 
and  current  fields.  Covers  the  major  aspects  of  Ocean  Acoustic  Tomography,  including  the  underlying  concepts,  the 
design  and  transmission  of  tomographic  signals,  and  linear  inverse  methods  for  the  reconstruction  of  ocean  fields. 
PREREQUISITES:  OC3260  or  EC3450  or  PH4453  or  equivalent;  linear  algebra,  partial  differential  equations  or 
equivalent. 

OC4520  TOPICS  IN  SATELLITE  REMOTE  SENSING  (  3  -  0  ). 

Selected  topics  in  the  advanced  application  of  satellite  remote  sensing  to  the  measurement  of  atmospheric  and 
oceanic  variables.  PREREQUISITE:  MR/OC3522. 

OC4610  WAVE  AND  SURF  FORECASTING  (  2  ■  2  ). 

Theory  and  prediction  of  wind-generated  ocean  waves.  Spectral  transformation  of  waves  from  deep  to  shallow  water. 
Prediction  of  surf  and  wave  related  influences  on  operations.  PREREQUISITES:  OC3150,  OC4211. 

OC4800  ADVANCED  COURSES  IN  OCEANOGRAPHY  (Variable  hours  1-0  to  4-0.)  (  V  -  0  ). 

Advanced  courses  in  various  aspects  of  oceanography.  Typically  these  are  advanced  topics  not  covered  in  regularly 
offered  courses.  The  course  may  be  repeated  for  credit  as  topics  change.  PREREQUISITE:  Consent  of  the  Depart- 
ment Chairman  and  instructor. 

OC4900   DIRECTED  STUDY  IN  OCEANOGRAPHY  (  V  -  0  ). 

Independent  study  of  advanced  topics  in  oceanography.  PREREQUISITE:  Consent  of  the  Department  Chairman  and 
instructor.  Graded  on  Pass/Fail  basis  only. 
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Timothy  Patrick  Anderson,  LCDR,  U.S.  Navy,  Military  Instructor  (1997)*;  MS, 
Naval  Postgraduate  School,  1994. 

Matthew  G.  Boensel,  CDR,  U.S.  Navy,  Chair  of  Systems  Analysis  and  Associate 
Chair  for  Operations  (1999);  MS,  Naval  Postgraduate  School,  1988. 

Dan  Calvin  Boger,  Dean  of  Computer  and  Information  Sciences  and  Opera- 
tions, Chairman  of  Command,  Control,  Communications,  Computers  & 
Intelligence  (C4I)  Academic  Group  and  Computer  Science,  and   Professor 
(1979);  PhD,  University  of  California  at  Berkeley,  1979. 

Gordon  Hoover  Bradley,  Professor  (1973);  PhD,  Northwestern  University,  1967. 

Gerald  Gerard  Brown,  Professor  (1973);  PhD,  University  of  California  at  Los 
Angeles,  1974. 

Arnold  Herbert  Buss,  Assistant  Professor,  (1994);  PhD,  Cornell  University, 
1987. 

Samuel  Edward  Buttrey,  Assistant  Professor  (1996);  PhD,  University  of 
California  at  Berkeley,  1996. 

George  Conner,  Senior  Lecturer  and  Assistant  Provost  (1991);  MS,  Naval 
Postgraduate  School,  1982. 

Robert  F.  Dell,  Associate  Professor  (1990);  PhD,  State  University  of  New  York  at 
Buffalo,  1990. 

James  Norfleet  Eagle,  Chairman  and  Professor  (1982);  PhD,  Stanford  University,  1975. 

Donald  Paul  Gaver,  Jr.,  Distinguished  Professor  (1970);  PhD,  Princeton  University,  1956. 

Thomas  Eugene  Halwachs,  Senior  Lecturer  and  Associate  Provost  for  Information  Technology  (CIO)  (1988);  MS, 
Naval  Postgraduate  School,  1976. 

Thomas  H.  Hoivik,  Senior  Lecturer  (1997);  MS  Naval  Postgraduate  School,  1973. 

Gilbert  Thoreau  Howard,  Associate  Professor  and  Director  of  Academic  Planning  (1967);  PhD,  Johns  Hopkins 
University,  1967. 

Wayne  Philo  Hughes,  Jr.,  Senior  Lecturer  (1979);  MS,  Naval  Postgraduate  School,  1964. 

Patricia  Anne  Jacobs,  Professor  (1978);  PhD,  Northwestern  University,  1973. 

William  Glenn  Kemple,  Associate  Professor  (1990);  PhD,  University  of  California  at  Riverside,  1985. 

Robert  Anthony  Koyak,  Assistant  Professor  (1998);  PhD,  University  of  California  at  Berkeley,  1985. 

Siriphong  Lawphongpanich,  Associate  Professor  (1987);  PhD,  University  of  Florida,  1983. 

Thomas  W.  Lucas,  Associate  Professor  (1998);  PhD,  University  of  California  at  Riverside,  1991. 

Kevin  Maher,  CDR,  U.S.  Navy,  Military  Instructor  (1997);  MS,  Naval  Postgraduate  School,  1993. 

Nita  L.  Miller,  Visiting  Assistant  Professor  (2000),  PhD,  University  of  Texas,  1982. 

Gregory  K.  Mislick,  LtCol,  U.S.  Marine  Corps,  Military  Instructor  (2000);  MS,  Naval  Postgraduate  School,  1988. 

David  H.  Olwell,  Adjunct  Associate  Professor  (1998);  PhD,  University  of  Minnesota,  1996. 

Joel  R.  Parker,  LTC,  U.S.  Army,  Military  Instructor  (1999);  MS,  Naval  Postgraduate  School,  1990. 
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Eugene  P.  Paulo,  LTC,  U.S.  Army,  Military  Instructor  (2000);  PhD,  University  of  Central  Florida,  1998. 

Samuel  Howard  Parry,  Professor  (1964);  PhD,  Ohio  State  University,  1971. 

Steven  Pilnick,  Research  Associate  Professor  (1999);  PhD,  Naval  Postgraduate  School,  1989. 

James  R.  Powell,  CAPT,  U.S.  Navy,  Chair  of  Information  Warfare,  Chair  of  Tactical  Analysis  and  Military  Instructor 
(1996);  MSSE,  Naval  Postgraduate  School,  1984. 

Peter  Purdue,  Professor  and  Dean  of  Operational  and  Applied  Sciences  (1986);  PhD,  Purdue  University,  1972. 

Robert  Richard  Read,  Professor  (1961);  PhD,  University  of  California  at  Berkeley,  1957. 

Richard  Edwin  Rosenthal,  Professor  (1985);  PhD,  Georgia  Institute  of  Technology,  1975. 

Javier  Salmeron,  Research  Assistant  Professor  (2000);  PhD,  Universidad  Politecnica  de  Madrid,  1998. 

Paul  J.  Sanchez,  Visiting  Assistant  Professor  (1999);  PhD,  Cornell  University,  1986. 

Susan  M.  Sanchez,  Professor  (2000);  PhD,  Cornell  University,  1986. 

David  Alan  Schrady,  Distinguished  Professor  (1965);  PhD,  Case  Institute  of  Technology,  1965. 

Russell  D.  Shilling,  LCDR,  U.S.  Navy;  Military  Instructor  (2000);  PhD,  University  of  North  Carolina  at  Greensboro,  1992. 

James  Grover  Taylor,  Professor  (1968);  PhD,  Stanford  University,  1966. 

Alan  Robert  Washburn,  Professor  (1970);  PhD,  Carnegie  Institute  of  Technology,  1965. 

Lyn  R.  Whitaker,  Associate  Professor  (1988);  PhD,  University  of  California  at  Davis  1985. 

Daniel  Brent  Widdis,  LCDR,  U.S.  Navy;  Military  Instructor  (2000);  MS,  Naval  Postgraduate  School,  1995. 

Laura  M.  Williams,  Research  Assistant  Professor  (1998);  PhD,  University  of  California  at  Los  Angeles,  2000. 

R.  Kevin  Wood,  Professor  and  Associate  Chair  for  Research  (1982);  PhD,  University  of  California  at  Berkeley,  1982. 

Professors  Emerti: 

James  Daniel  Esary,  Professor  Emeritus  (1970);  PhD,  University  of  California  at  Berkeley,  1957. 

Harold  Joseph  Larson,  Professor  Emeritus  (1962);  PhD,  Iowa  State  University,  1960. 

Peter  Adrian  Walter  Lewis,  Distinguished  Professor  Emeritus  (1971);  PhD,  University  of  London,  1964. 

Kneale  Thomas  Marshall,  Distinguished  Professor  Emeritus  (1968);  PhD,  University  of  California  at  Berkeley,  1966. 

Paul  Robert  Milch,  Professor  Emeritus  (1963);  PhD,  Stanford  University,  1966. 

Michael  Graham  Sovereign,  Professor  Emeritus  (1970);  PhD,  Purdue  University,  1965. 

Peter  William  Zehna,  Professor  Emeritus  (1961);  PhD,  Stanford  University,  1959. 

*  The  year  of  joining  the  Naval  Postgraduate  School  faculty  is  indicated  in  parentheses. 

Operations  Research  (OR)  originated  during  World  War  II  as  a  response  to  tactical  problems  relating  to  the  optimal 
operation  of  weapon  systems,  and  to  operational  problems  relating  to  the  deployment  and  employment  of  military 
forces.  OR  has  evolved  since  then  to  a  full-scale  scientific  discipline  that  is  practiced  widely  by  analysts  in  industry, 
government  and  the  military. 

OR  is  the  science  of  helping  people  and  organizations  make  better  decisions.  More  formally,  it  is  the  development 
and  application  of  mathematical  models,  statistical  analyses,  simulations,  analytical  reasoning  and  common  sense 
to  the  understanding  and  improvement  of  real-world  operations.  Improvement  can  be  measured  by  the  minimization 
of  cost,  maximization  of  efficiency,  or  optimization  of  other  relevant  measures  of  effectiveness. 
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The  military  uses  OR  at  the  strategic,  operational  and  tactical  levels.  OR  improves  decision  making  and  facilitates 
insights  into  the  phenomena  of  combat.  OR  applications  cover  the  gamut  of  military  activities  including:  national 
policy  analysis,  resource  allocation,  force  composition  and  modernization,  logistics,  human  resources  (recruiting, 
retention,  promotion,  training  and  personnel  assignment),  battle  planning,  flight  operations  scheduling,  intelligence, 
command  and  control,  weapon  selection  (weapon  system  effectiveness,  cost,  compatibility  and  operability), 
engagement  tactics  (fire  control,  maneuver,  target  selection,  and  battle  damage  assessment),  maintenance  and 
replenishment,  and  search  and  rescue. 

The  Naval  Postgraduate  School's  Operations  Research  Department  offers  M.S.  and  Ph.D.  degrees.  It  is  one  of  the 
oldest,  largest,  and  highest  ranking  OR  departments  in  the  US.  It  is  without  peer  in  terms  of  the  extent  to  which 
graduate  education  is  integrated  with  a  commitment  to  solving  real  military  problems.  Our  students  and  faculty  use 
the  latest  mathematical  modeling  ideas  and  computing  technology  to  penetrate  deeply  into  the  analysis  of  important 
real-world  problems.  Analysis  is  a  key  word;  NPS  operations  researchers  frequently  influence  decisions  and  serve 
as  agents  for  change. 

For  further  information,  see  the  OR  Department  web  site:  http://web.nps.navy.mil/~opnsrsch/ 

MASTER  OF  SCIENCE  IN  APPLIED  SCIENCE 

Students  with  acceptable  academic  backgrounds  may  enter  a  program  leading  to  a  degree  in  Applied  Science  with  a 
major  in  Operations  Research.  The  program  of  each  student  seeking  this  degree  must  contain  a  minimum  of  20 
quarter  hours  in  operations  research  at  the  graduate  level,  including  work  at  the  4000  level.  Additionally,  the  program 
must  contain  a  minimum  of  12  graduate  quarter  hours  in  an  approved  sequence  of  courses  outside  the  Department 
of  Operations  Research.  A  total  minimum  of  12  quarter  hours  at  the  4000  level  plus  an  acceptable  thesis  is  required. 
This  program  provides  depth  and  diversity  through  specially  arranged  course  sequences  to  meet  the  needs  of  the 
Navy  and  the  interests  of  the  individual.  The  Department  Chairman's  approval  is  required  for  all  programs  leading  to 
this  degree.  Applications  to  include  this  degree  in  dual  master's  programs  will  not  be  approved. 

MASTER  OF  SCIENCE  IN  OPERATIONS  RESEARCH 

The  degree  Master  of  Science  in  Operations  Research  requires  that: 

1.  Completion  of  a  minimum  of  40  quarter  hours  of  graduate  level  courses  with: 

a.  At  least  20  quarter  hours  of  4000  level  courses,  of  which  at  least  16  are  OA. 

b.  An  elective  sequence  approved  by  the  Department  of  Operations  Research. 

2.  Submission  of  an  acceptable  thesis  on  a  subject  previously  approved  by  the  Department  of  Operations 
Research 

DOCTOR  OF  PHILOSOPHY  IN  OPERATIONS  RESEARCH 

The  department  offers  the  Ph.D.  degree  in  Operations  Research.  The  program  begins  with  advanced  course  work 
guided  by  the  student's  doctoral  committee  and  leading  to  qualifying  examinations  in  optimization,  statistics  and 
stochastic  processes,  as  well  as  completion  of  a  minor  field  of  study  outside  of  operations  research.  The  primary 
emphasis  then  shifts  to  the  student's  research  program  culminating  in  the  Ph.D.  dissertation. 

An  applicant  to  the  Ph.D.  program  who  is  not  already  a  student  at  NPS  should  submit  transcripts  of  previous 
academic  and  professional  work,  plus  results  of  a  current  Graduate  Record  Examination  (GRE)  general  test,  to  the 
Director  of  Admissions,  Code  01B3,  Naval  Postgraduate  School,  Monterey,  California  93943-5100.  Detailed 
admission  procedures  may  vary  depending  on  the  individual's  location  and  position.  However,  in  all  cases  the 
student  must  fulfill  the  general  school  requirements  for  the  doctor's  degree.  Residency  for  this  program  generally 
requires  three  years  beyond  completion  of  a  master's  degree. 
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OPERATIONS  RESEARCH  COURSE  DESCRIPTIONS 

OAR100   INTRODUCTION  TO  COMPUTATIONAL  METHODS  FOR  OPERATIONS  RESEARCH  (NO  CREDIT) 
(Meets  first  6  weeks  of  quarter.)  (  2  -  2  ). 

Introduction  to  the  Naval  Postgraduate  School  computer  laboratories  and  software.  Windows  operating  system,  files, 
internet,  editing,  word  processing,  spreadsheets,  data  analysis  and  presentation  graphics. 

OAR160   INTRODUCTION  OF  OPERATIONS  ANALYSIS  II  (NO  CREDIT)  (  2  -  2  ). 

This  course  is  the  second  half  of  OA1600. 

OAR200   INTRODUCTION  TO  VISUAL  BASIC  FOR  OPERATIONS  RESEARCH  (NO  CREDIT)  (Meets  last  6  weeks 
of  quarter.)  (  2  -  2  ). 

A  first  course  in  computer  programming  using  Visual  Basic  as  a  high  level  programming  language.  Primary  emphasis 
will  be  on  the  planning,  structuring,  and  debugging  of  computer  programs  for  solving  Operations  Research  problems. 

OA0001    SEMINAR  FOR  OPERATIONS  ANALYSIS  STUDENTS  (NO  CREDIT)  (  0  -  2  ). 

Guest  lecturers.  Review  of  experience  tours.  Thesis  and  research  presentations. 

OA0810  THESIS  RESEARCH  FOR  OPERATIONS  ANALYSIS  &  LOGISTICS  STUDENTS  (  0  -  8  ). 

Every  student  conducting  thesis  research  will  enroll  in  this  course. 

OA1600   INTRODUCTION  OF  OPERATIONS  ANALYSIS  I  (NO  CREDIT)  (  2  -  2  ). 

A  first  course  in  Operations  Analysis,  covering  its  origins  in  World  War  II  to  current  practice.  Introduces  concepts, 
tools  and  methods  of  analysis,  with  tactical  examples.  Emphasis  is  on  measuring  combat  effectiveness  and  develop- 
ing better  tactics.  PREREQUISITE:  None. 

OA2200   COMPUTATIONAL  METHODS  FOR  OPERATIONS  RESEARCH  I  (3  - 1). 

An  introductory  course  in  Java  with  an  emphasis  on  software  design  and  on  computational  methods  particularly 
appropriate  to  Operations  Research.  Assigned  projects  include  developing  Operations  Research  applications.  The 
laboratory  has  weekly  programming  assignments. 

OA2900  WORKSHOP  IN  OPERATIONS  RESEARCH  /  SYSTEMS  ANALYSIS  (  V  -  0  ). 

This  course  may  be  repeated  for  credit  if  course  content  changes.  PREREQUISITE:  Department  approval.  Graded  on 
Pass/Fail  basis  only. 

OA2910   SELECTED  TOPICS  IN  OPERATIONS  ANALYSIS  (Variable  hours  2-0  to  5-0.)  (  V  -  0  ). 

Presentation  of  a  wide  selection  of  topics  from  the  current  literature.  This  course  may  be  repeated  for  credit  if  course 
content  changes.  PREREQUISITE:  A  background  in  operations  research. 

OA3101    PROBABILITY  (  4  - 1  ). 

Introduction  to  data  entry,  manipulation,  graphing  using  spreadsheets  and  statistical  packages.  Graphical  and  tabular 
methods  in  descriptive  statistics,  measures  of  location  and  variability.  Probability  axioms,  counting  techniques, 
conditional  probability.  Discrete  and  continuous  probability  distributions:  binomial,  hypergeometric,  negative  binomial, 
Poisson,  normal,  exponential,  gamma,  and  others.  Joint  probability  distributions,  conditional  distributions  and 
conditional  expectation,  linear  functions.  Random  samples,  probability  plots.  PREREQUISITES:  Knowledge  of  single- 
variable  calculus  (concurrently),  Taylor  series  expansions  (concurrently),  MA1118  (may  be  taken  concurrently). 

OA3102  STATISTICS  (  4  -  2  ). 

Point  estimation,  method  of  moments,  maximum  likelihood,  least  squares.  Confidence  intervals,  tests  of  hypotheses 
for  one  and  two  sample  problems.  Analysis  of  variance,  multiple  comparisons,  interaction,  simple  design  cases. 
Goodness  of  fit  and  contingency  tables,  sign  tests,  Wilcoxon-Mann-Whitney  test.  PREREQUISITES:  OA3101, 
MA1 118,  MA31 10  (taken  concurrently). 

OA3103  DATA  ANALYSIS  (  4  - 1  ). 

Techniques  for  analyzing,  summarizing  and  comparing  sets  of  real  data  with  several  variables.  Computations  are 
done  in  a  statistical  package  and  a  common  spreadsheet  program.  Model  building  and  verification,  graphical  methods 
of  exploration.  Least  squares  regression,  logistic  and  Poisson  regression,  introduction  to  categorical  data  analysis, 
principal  components  and/or  classification.  PREREQUISITES:  OA3101  and  OA3102. 

OA3105   NONPARAMETRIC  STATISTICS  (  4  -  0  ). 

Tests  based  on  the  binomial  distribution;  confidence  intervals  for  percentiles,  tolerance  intervals  and  goodness-of-fit 
tests;  contingency  tables;  one  sample  tests,  two  sample  tests  and  tests  for  independence  based  on  ranks  and  scores; 
nonparametric  analysis  of  variance  and  regression.  Applications  will  illustrate  the  techniques.  PREREQUISITE:  A 
course  in  statistical  inference. 
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OA3200  COMPUTATIONAL  METHODS  FOR  OPERATIONS  RESEARCH  II  (  4  - 1  ). 

An  advanced  course  in  software  design  and  computational  methods  in  Java  particularly  appropriate  for  military 
Operations  Research.  Introduction  to  and  projects  for:  Monte  Carlo  simulation,  time-step  simulation,  relational 
databases,  network  optimization,  and  geographic  information  systems.  PREREQUISITES:  OA2200  or  the  consent  of 
instructor. 

OA3201    LINEAR  PROGRAMMING  (Same  as  MA3301.)  (  4  -  0  ). 

Theory  of  optimization  of  linear  functions  subject  to  linear  constraints.  The  simplex  algorithm,  duality,  sensitivity 
analyses,  parametric  linear  programming.  Applications  to  resource  allocation,  manpower  planning,  transportation  and 
communications,  network  models,  ship  scheduling,  etc.  Introduction  to  computer-based  linear  programming  systems. 
PREREQUISITES:  MA3042,  MA3110,  and  OA3200. 

OA3301    STOCHASTIC  MODELS  1(4-0). 

Course  objectives  are  to  provide  an  introduction  to  stochastic  modeling.  Topics  include  the  homogeneous  Poisson 
process  and  its  generalizations  and  discrete  and  continuous  time  Markov  chains  and  their  applications  in  modeling 
random  phenomena  in  civilian  and  military  problems.  PREREQUISITE:  OA3101  or  consent  of  instructor. 

OA3302  OA  SYSTEM  SIMULATION  (  4  -  0  ). 

Discrete  event  digital  simulation  methodology.  Monte  Carlo  techniques,  use  of  simulation  languages.  Variance 
reduction  techniques,  design  of  simulation  experiments  and  analysis  of  results.  PREREQUISITES:  OA3200  or 
equivalent,  OA3103  or  equivalent,  OA3301. 

OA3401    HUMAN  FACTORS  IN  SYSTEM  DESIGN  1(3-1). 

Provide  the  foundation  to  understand,  explain,  and  predict  human  behavior.  Students  will  be  able  to  recognize  and 
conceptually  organize  a  behavioral  sciences  problem.  Students  will  develop  techniques  in  understanding  how  to  ask  a 
question,  methodological  procedures  for  collecting  data,  analyzing  data,  and  interpreting  results.  Laboratory  exercises 
will  provide  laboratory  based  demonstrations  of  psychological  phenomena  that  give  students  a  clear,  "hands-on" 
picture  of  human  strengths  and  limitations  in  the  military  workplace. 

OA3402   HUMAN  PERFORMANCE  MEASUREMENT  II  (  3  -  0  ). 

The  human  element  in  man-machine  systems.  Selected  topics  in  human  engineering  and  psychophysics  with  empha- 
sis on  their  relation  to  military  systems.  Man-machine  interface  and  man's  motor  and  sensory  capacities.  PREREQUI- 
SITE: A  course  in  statistics. 

OA3501    INVENTORY  1(4-0). 

A  study  of  deterministic  and  approximate  stochastic  inventory  models.  Deterministic  economic  lot  size  models  with 
infinite  production  rate,  constraints,  quantity  discounts.  An  approximate  lot  size-reorder  point  model  with  stochastic 
demand.  An  approximate  stochastic  periodic  review  model.  Single  period  stochastic  models.  Applications  to  Navy 
supply  systems.  PREREQUISITE:  OA3101  or  consent  of  instructor. 

OA3601    COMBAT  MODELS  AND  GAMES  (  4  -  0  ). 

This  course  provides  a  discussion  of  measures  of  effectiveness  and  a  quantitative  introduction  to  dynamic  program- 
ming, target  coverage  models,  Kalman  filters,  Lanchester  Systems,  and  two-person  zero-sum  games.  PREREQUI- 
SITES: MA3110.  OA3102. 

OA3602  SEARCH  THEORY  AND  DETECTION  (  4  -  0  ). 

Search  and  detection  as  stochastic  processes.  Characterization  of  detection  devices,  use  and  interpretation  of  sweep 
widths  and  lateral  range  curves,  true  range  curves.  Measures  of  effectiveness  of  search-detection  systems.  Allocation 
of  search  efforts,  sequential  search.  Introduction  to  the  statistical  theory  of  signal  detection.  Models  of  surveillance 
fields,  barriers,  tracking  and  trailing.  PREREQUISITE:  OS2103  or  OA3101. 

OA3610   INTRODUCTION  TO  NAVAL  LOGISTICS  (  4  -  0  ). 

Presentation  of  the  fundamental  purposes,  history  and  components  of  the  naval  logistics  system.  Logistics  is  intro- 
duced as  a  command  function  necessary  for  sustaining  combat  operations.  This  concept  is  developed  by  looking  at 
logistics  resources  and  processes,  unit  and  battle-group  logistics,  in-theater  support,  strategic  lift,  and  CONUS/ 
system  support.  PREREQUISITES:  SECRET  clearance  and  approval  of  instructor. 

OA3900  WORKSHOP  IN  OPERATIONS  RESEARCH/SYSTEMS  ANALYSIS  (Variable  hours  2-0  to  5-0.)  (  V  -  0  ). 
This  course  may  be  repeated  for  credit  if  course  content  changes.  PREREQUISITE:  Departmental  approval.  Graded 
on  Pass/Fail  basis  only. 
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OA3910   SELECTED  TOPICS  IN  OPERATIONS  RESEARCH/SYSTEMS  ANALYSIS  (Variable  hours  2-0  to  5-0.) 
(V-0). 

Presentation  of  a  wide  selection  of  topics  from  the  current  literature.  This  course  may  be  repeated  for  credit  if  course 
content  changes.  PREREQUISITE:  A  background  of  advanced  work  in  operations  research.  Consent  of  instructor. 

OA4101    DESIGN  OF  EXPERIMENTS  (Same  as  MA4302.)  (  3  - 1  ). 

Theory  and  application  of  the  general  linear  hypothesis  model.  Analysis  of  variance  and  analysis  of  covariance. 
Planning  experiments,  traditional  and  hybrid  experimental  designs.  Use  of  standard  computer  packages  for  analysis 
of  experimental  data.  PREREQUISITE:  OA3103  or  equivalent. 

OA4102   REGRESSION  ANALYSIS  (Same  as  MA4303.)  (  4  -  0  ). 

Construction,  analysis  and  testing  of  regression  models.  An  in-depth  study  of  regression  and  its  application  in 
operations  research,  economics  and  the  social  sciences.  PREREQUISITES:  OA3102,  OA3103. 

OA4103   ADVANCED  PROBABILITY  (  3  -  0  ). 

Probability  spaces,  random  variables  as  measurable  functions,  expectation  using  the  Lebesque-Stieltjes  integral  and 
abstract  integration.  Modes  of  convergence,  characteristic  functions,  the  continuity  theorem,  central  limit  theorems, 
the  zero-one  law.  Conditional  expectation.  PREREQUISITE:  MA3605  or  departmental  approval. 

OA4104  ADVANCED  STATISTICS  (  3  -  0  ). 

Foundations  of  statistics  from  a  decision-theoretic  viewpoint.  Robust  estimation  techniques,  biased  estimation.  Fisher 
and  Kullback  information,  asymptotic  methods,  sufficiency,  completeness,  the  Cramer-Rao  inequality.  Sequential 
tests,  empirical  Bayes  tests.  Statistical  computation  methods.  PREREQUISITE:  OA3103  and  consent  of  instructor. 

OA4106  ADVANCED  DATA  ANALYSIS  (  3  - 1  ). 

The  course  features  the  blending  of  sophisticated  statistical  software  and  data  from  recent  DoD  applications.  The 
manipulation  of  multivariate  data  and  statistical  graphics  are  emphasized.  Methodologies  presented  can  include 
survival  analysis,  classification  and  discrimination,  categorical  data  analysis,  and  sample  survey  methods.  PREREQ- 
UISITE: OA3103. 

OA4107  CATEGORICAL  DATA  ANALYSIS  (  3  - 1  ). 

Contingency  tables  in  two,  three  and  higher  dimensions.  Exact  procedures  for  small  tables.  The  course  will  feature 
case  studies  and  treat  log-linear  models,  expanded  logistic  analysis,  ordinal  variables,  multinomial  response  methods. 
Poisson  regression  and  the  problems  of  sparse  data  sets.  Applications  and  DoD  case  studies  appear  in  the  laboratory 
exercises.  PREREQUISITE:  OA3103. 

OA4201    NONLINEAR  PROGRAMMING.  (Same  as  MA4301.)  (  4  -  0  ). 

Convex  sets,  convex  functions,  and  conditions  for  local  and  global  optimality.  Elements  and  convergence  of  algo- 
rithms for  solving  constrained  and  unconstrained  optimization  problems.  Introduction  to  algebraic  modeling  lan- 
guages. Many  applications  of  integer  and  nonlinear  programming  to  military  and  civilian  problems,  such  as  weapons 
assignments,  force  structuring,  parameter  estimation  for  nonlinear  or  constrained  regression,  personnel  assignment 
and  resource  allocation.  PREREQUISITE:  OA3201. 

OA4202   NETWORK  FLOWS  AND  GRAPHS  (  4  -  0  ). 

Introduction  to  formulation  and  solution  of  problems  involving  networks,  such  as  maximum  flow,  shortest  route, 
minimum  cost  flows,  and  PERT/CPM.  Elements  of  graph  theory,  data  structure,  algorithms,  and  computational 
complexity.  Applications  to  production  and  inventory,  routing,  scheduling,  network  interdiction,  and  personnel  man- 
agement. PREREQUISITE:  OA3201. 

OA4203   MATHEMATICAL  PROGRAMMING  (  4  -  0  ). 

Advanced  topics  in  linear  programming,  large  scale  systems,  the  decomposition  principle,  additional  algorithms, 
bounded  variable  techniques,  linear  fractional  programming,  formulation  and  solution  procedures  for  problems  in 
integer  variables.  Applications  to  capital  budgeting,  large  scale  distribution  systems,  weapon  systems  allocation  and 
others.  PREREQUISITE:  OA3201. 

OA4204  GAMES  OF  STRATEGY  (  4  -  0  ). 

Mathematical  models  of  conflict  situations,  emphasizing  the  theory  of  decision  making  against  a  completely  opposed 
enemy.  Topics  include  matrix  games,  Blotto  games,  stochastic  games,  and  the  Shapley  value.  Applications  to 
combat,  resource  allocation,  cost  sharing,  etc.  PREREQUISITES:  OA3201  and  OA3101  or  consent  of  instructor. 

OA4205  ADVANCED  NONLINEAR  PROGRAMMING  (  4  -  0  ). 

Continuation  of  OA4201.  Advanced  topics  in  non-linear  programming  including  duality  theory,  further  consideration  of 
necessary  and  sufficient  conditions  for  optimality,  additional  computational  methods  examination  of  recent  literature  in 
non-linear  programming.  PREREQUISITE:  OA4201. 
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OA4206   DYNAMIC  PROGRAMMING  AND  OPTIMAL  CONTROL  (  4  -  0  ). 

The  basic  theory,  including  Bellman's  equation  and  the  Maximum  Principle.  Applications  to  tactical  and  economic 
problems.  PREREQUISITE:  OA3201. 

OA4301    STOCHASTIC  MODELS  II  (  3  -  2  ). 

Course  objectives  are  to  teach  methods  of  stochastic  modeling  beyond  those  taught  in  OA3301  and  to  give  students 
an  opportunity  to  apply  these  tools  to  real  world  problems.  Suitably  selected  projects  that  entail  data  collection  and 
analysis  are  undertaken,  with  emphasis  on  problem  formulation,  choice  of  appropriate  assumptions  and  attainment  of 
practical  results.  Topics  include  renewal  processes,  and  further  topics  in  queuing,  illustrated  by  several  military  and 
industrial  applications.  PREREQUISITES:  OA3103,  OA3301,  OA3302. 

OA4302   RELIABILITY  AND  WEAPONS  SYSTEM  EFFECTIVENESS  MEASUREMENT  (  4  -  0  ). 

Component  and  system  reliability  functions  and  other  reliability  descriptors  of  system  effectiveness.  Relationships 
between  system  and  component  reliability.  Point  and  interval  estimates  of  reliability  parameters  under  various  life 
testing  plans.  PREREQUISITE:  OA3301. 

OA4303   SAMPLE  INSPECTION  AND  QUALITY  ASSURANCE  (  4  -  0  ). 

Attribute  and  variables  sampling  plans.  MILSTD  sampling  plans  with  modifications.  Multi-level  continuous  sampling 
plans  and  sequential  sampling  plans.  Structure  and  implementation  of  quality  assurance  programs  and  analysis  of 
selected  quality  assurance  problems.  PREREQUISITE:  OA3101  or  consent  of  instructor. 

OA4304  DECISION  THEORY  (  3  -  0  ). 

This  course  provides  an  introduction  to  modern  theory  and  methods  for  decision  making  in  both  single  and  multiple 
person  situations.  Bayesian  methods  are  emphasized  in  the  single  person  case,  including  decision  trees,  Bayesian 
networks  and  influence  diagrams.  Multi-person  situations  covered  include  two-person-zero-sum  games,  voting,  Nash 
bargaining,  and  the  Shapley  value.  Applications  mainly  to  military  problems.  PREREQUISITES:  OA3101,  OA3201. 

OA4305  STOCHASTIC  MODELS  III  (  4  -  0  ). 

Lecture  topics  include,  non-stationary  behavior  of  Markov  processes,  point  process  models,  regenerative  processes, 
Markovian  queuing  network  models,  and  non-Markovian  systems.  Applications  to  include  reliability,  computer  system 
modeling,  combat  modeling  and  manpower  systems.  Students  are  given  exercises  entailing  data  analysis,  formulation 
of  probability  models,  and  application  of  models  to  answer  specific  questions  concerning  particular  phenomenon. 
PREREQUISITES:  OA3103,  OA3301,  OA4301. 

OA4308  TIME  SERIES  ANALYSIS  (Same  as  MA4304.)  (  4  -  0  ). 

Second  order  stationary  processes.  Harmonic  analysis  of  correlation  functions.  Filters  and  spectral  windows.  Ergodic 
properties.  Problems  of  inference  in  time  series  analysis.  Box-Jenkins  techniques.  Introduction  to  the  analysis  of 
multivariate  processes.  PREREQUISITES:  OA3103,  OA3301. 

OA4321    DECISION  SUPPORT  SYSTEMS  (  3  - 1  ). 

An  introduction  to  the  topic;  includes  an  overview  of  organizational  decision  making,  discussion  of  OR  techniques 
integral  to  DDS,  relationships  to  artificial  intelligence  and  expert  systems,  specialized  computer  languages,  and  non- 
traditional  techniques  for  handling  uncertainty.  Current  operational  systems,  both  military  and  civilian,  will  be  used  as 
examples.  PREREQUISITES:  OA3101  and  OA3200  or  consent  of  instructor. 

OA4333    SIMULATION  METHODOLOGY  (  4  -  0  ). 

Advanced  techniques  of  model  development  and  simulation  experimentation.  Discussion  of  current  research.  Actual 
topics  selected  will  depend  on  interests  of  students  and  Instructor.  PREREQUISITE:  OA3302. 

OA4401    HUMAN  PERFORMANCE  EVALUATION  (  4  -  0  ). 

This  course  provides  the  methods,  theories  and  applications  of  classical  and  modern  psychophysics.  Investigate  the 
fundamental  processes  of  human  vision.  Overview  of  the  other  sensory  processes.  Investigate  sensory  perceptual 
deficits  associated  with  simulators,  virtual  environments,  and  other  man-machine  devices.  Laboratory  exercises  will 
provide  students  an  opportunity  to  test  psychophysical  methodologies  that  pertain  to  the  military  workplace. 

OA4402   SKILLED  OPERATOR  PERFORMANCE  (  3  -  2  ). 

First  part  of  the  course  is  devoted  to  an  examination  of  the  theoretical  foundations  of  skilled  performance.  The  second 
half  of  the  course  is  devoted  to  the  study  of  the  acquisition,  development  and  prediction  of  skilled  operator  perfor- 
mance in  the  operational  setting.  PREREQUISITE:  OA3401. 


OA4403   SPECIAL  TOPICS  IN  HUMAN  PERFORMANCE  (  3  -  0  ). 

A  study  of  current  topics  and  advances  in  human  factors  research  and  application.  The  course  will  have  a  different 
topic  each  time  it  is  offered  depending  on  the  interests  of  the  faculty,  needs  of  the  students,  or  availability  of  visiting 
professors.  Typical  course  topics  could  include  Visual  Perception,  Cognitive  Modeling,  or  Training  and  Simulation. 
PREREQUISITE:  OA3401. 

OA4501    SEMINAR  IN  SUPPLY  SYSTEMS  (  4  -  0  ). 

A  survey  of  the  supply  system  for  the  U.S.  Navy.  Topics  include  inventory  models  at  all  levels  for  consumables  and 
repairables,  budget  formulation  and  execution,  provisioning  and  allowance  lists,  planned  program  requirements, 
transaction  item  reporting  and  current  topics  of  research  such  as  stock  migration,  and  material  distribution  studies. 
PREREQUISITE:  OA3501. 

OA4600   INFORMATION  IN  WARFARE  (  4  -  0  ). 

Quantitative  approaches  to  measuring  and  assessing  the  value  of  information  in  warfare,  with  emphasis  on  tradeoffs 
between  information  and  firepower.  Major  components  are  on  information  as  precision  (Bayesian  filtering,  data 
association  and  fusion  ),  and  information  as  a  guide  to  decision  making  (decision  theory,  Markow  policies,  optimiza- 
tion). PREREQUISITES:  OA3102,  OA3201,  OA3301. 

OA4601    MODELS  FOR  DECISION  MAKING  (  4  -  0  ). 

The  objective  is  to  be  able  to  formulate  and  analyze  operational  and  executive  decision  problems,  where  a  lack  of 
clear  problem  definition  and  data,  sequential  timing  of  decisions,  uncertainty,  and  conflicting  objectives,  are  all  normal 
features  of  such  problems.  Understanding  and  applying  influence  diagrams  and  decision  trees  form  the  core  part  of 
the  course.  Emphasis  is  on  building  models  and  determining  data  requirements.  Specific  areas  include  the  use  of 
policy  space  analysis  in  sensitivity  analysis,  the  value  of  perfect  information  in  evaluating  the  worth  of  a  forecast, 
measuring  outputs,  and  resolving  decision  conflicts  that  result  from  multiple  output  measures.  PREREQUISITES: 
OA3101  orOS2103. 

OA4602   JOINT  CAMPAIGN  ANALYSIS  (  4  -  0  ). 

The  development,  use  and  state-of-the-art  of  campaign  analysis  in  actual  procurement  and  operations  planning. 
Emphasis  is  on  formulating  the  problem,  choosing  assumptions,  structuring  the  analysis,  and  measuring  effective- 
ness. Interpreting  and  communicating  results  in  speech  and  writing  is  an  important  part  of  the  course.  In  the  last  three 
weeks  the  students  conduct  a  broad  gauge,  quick  reaction  campaign  analysis  as  team  members.  PREREQUISITES: 
A  course  in  basic  probability  theory,  a  course  in  quantitative  decision  making,  working  knowledge  of  computer  war 
game  construction  and  application,  and  four  years  of  military  field  assignments. 

OA4603  TEST  AND  EVALUATION  (  4  -  0  ). 

This  course  relates  the  theory  and  techniques  of  operations  research  to  the  problems  associated  with  test  and 
evaluation.  Specific  examples  of  exercise  design,  reconstruction,  and  analysis  are  examined.  PREREQUISITE: 
OA3103. 

OA4604  WAR  GAMING  ANALYSIS  (  4  -  0  ). 

Analysis  of  problems  in  the  design,  construction  and  application  of  manual,  computer  and  interactive  gaming. 
Emphasis  is  on  gaming  as  a  means  of  evaluating  Naval  Warfare  tactics.  Current  naval/joint  facilities  will  be  used. 
PREREQUISITES:  OA3302,  SECRET  clearance  and  U.S.  citizenship. 

OA4605  OPERATIONS  RESEARCH  PROBLEMS  IN  NAVAL  WARFARE  (  3  -  0  ). 

Analysis  of  fleet  exercises.  Changes  in  tactics  and  force  disposition  arising  from  the  introduction  of  nuclear  weapons 
and  missiles.  Relationship  of  air  defense  to  strike  capability  and  USW.  Current  radar,  sonar,  communications  and 
ECM  problems.  PREREQUISITES:  OA4604,  OA4655. 

OA4607  TACTICAL  DECISION  MAKING  (  4  -  0  ). 

This  course  deals  with  computer-aided  decision  making.  Topics  include  the  human-computer  interface,  the  construc- 
tion of  effective  graphics,  verification/validation,  and  theoretical  frameworks  for  competitive  and  non-competitive 
decision  making.  Kalman  filters  are  introduced  as  an  important  fusion  and  tracking  tool.  The  primary  classroom 
application  areas  are  information  fusion,  search/track  and  mine  warfare.  A  project  is  required.  PREREQUISITES: 
OS2103  -  OS3604  or  OA3101  -  3.  Working  knowledge  of  a  programming  language  such  as  MATLAB,  C++,  Java,  or 
Visual  Basic. 

OA4608   FOREIGN  MILITARY  OPERATIONS  RESEARCH  (  4  -  0  ). 

This  course  considers  military  operations  research  (OR)  of  foreign  countries  that  are  of  current  concern  to  DoD. 
Because  many  of  these  have  been  military  clients  of  the  former  Soviet  Union,  the  course  will  take  Soviet  military  O/R 
as  a  point  of  departure  for  study.  Asymmetries  between  Soviet  and  American  military  O/R  are  emphasized.  Exploita- 
tion of  such  information  is  discussed.  Course  content  will  change  as  concerns  change.  Topics  have  included:  Soviet 
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military  0/R  textbooks,  use  of  combat  models  in  automated  systems  of  troop  control  (Soviet  C3),  Soviet  combat 
models,  network  models  for  planning  and  control  of  combat  operations,  target-engagement  models,  models  for 
reconnaissance/intelligence  processes,  modelling  of  deception,  automated  artillery  fire  planning,  strategic  models. 
English  translations  of  major  Soviet  works  on  military  O/R  will  be  supplied.  PREREQUISITES:  OA4655,  SECRET 
clearance  and  U.S.  citizenship. 

OA4610   MOBILIZATION  (  4  -  0  ). 

Introduction  to  the  military  and  civilian  systems  for  mobilization,  linear  programming  and  simulation  formulations  of 
strategic  mobility  and  munitions  scheduling.  Planning  and  controls  of  the  logistics  systems,  including  planning  factors 
and  joint  operations  planning.  Integration  of  mobilization  with  Navy  operational  logistics. 

OA4611    JOINT  AND  COMBINED  LOGISTICS  (  4  -  0  ). 

Presentation  of  the  role  of  logistics  and  logisticians  in  war  planning  and  strategy  development  with  emphasis  on 
jointness.  Introduction  to  JCS,  Unified  and  Navy  command  and  staff  strictures  and  participation  in  deliberate  and 
crisis  action  planning  process.  Emphasis  on  the  transition  to  war,  mobilization,  strategic  lift,  and  the  weapon  system 
acquisition  process  as  related  to  logistics  planning.  PREREQUISITES:  OA3610,  MN4376,  SECRET  CLEARANCE  and 
approval  of  instructor. 

OA4612   LOGISTICS  MODELS  (  4  -  0  ). 

Mathematical  modeling  of  most  of  the  processes  in  unit/battle  group  or  battle  force  logistics.  Computation  of  fuel 
consumption,  underway  replenishment  scheduling,  shuttle  ship  requirements,  measures  of  effectiveness,  formations 
and  their  supportability,  sustainability,  engagement  models  and  ordnance  prediction,  and  implementation  of  such 
models  in  microprocessor-based  logistics  decision  aids.  Also  ordnance  programming  models.  Only  for  U.S.  students 
enrolled  in  curricula  360  or  361  only.  PREREQUISITE:  Consent  of  instructor. 

OA4655/MV4655   INTRODUCTION  TO  JOINT  COMBAT  MODELING  (  4  -  0  ). 

This  course  covers  the  basic  tools  and  concepts  of  joint  combat  modeling.  Both  the  science  and  the  art  are  empha- 
sized. Topics  include:  the  role  of  combat  modeling  in  analyses,  taxonomies  of  models,  an  introduction  to  some 
important  models  and  organizations,  measures  of  effectiveness,  approaches  to  effectively  using  models  to  assist 
decision-making,  object-oriented  approaches  to  designing  entities  to  simulate,  firing  theory,  one-on-one  and  few-on- 
few  engagements,  introduction  to  aggregated  force  on  force  modeling  (including  the  basic  Lanchester  model  and 
some  of  its  derivatives),  sensing  algorithms,  simulation  entity  decision-making,  simulating  C4ISR  processes,  terrain 
and  movement  algorithms,  verification,  validation,  and  accreditation  (W&A),  stochastic  versus  deterministic  represen- 
tations, hierarchies  of  models,  and  variable  resolution  modeling.  The  primary  course  objective  is  for  you  to  understand 
the  enduring  fundamentals  of  how  combat  models  are  built  and  used  to  support  decision-making.  This  will  be  done,  in 
part,  through  several  small  projects  that  will  require  you  to  design,  implement,  and  analyze  models.  PREREQUI- 
SITES: Probability  &  Statistics  (through  OA3103),  familiarity  with  a  programming  language  (Java  recommended), 
Stochastic  Models  (OA3301),  Calculus,  concurrent  instruction  in  computer  simulation  (e.g.,  OA3302). 

OA4656  ADVANCED  COMBAT  MODELING  (  4  - 1  ). 

Advanced  concepts  in  modeling  both  large  scale  and  high  resolution  Joint  Combat  Operations.  Topics  include: 
Distributed  and  virtual  simulation,  logistics,  weapons  of  mass  destruction,  countermobility,  minefields,  operations 
other  than  war,  C4ISR,  and  stochastic  and  deterministic  analytic  models  of  combat.  Additional  material  in  aggregate 
attrition  and  land  warfare  models  is  also  presented.  PREREQUISITE:  OA4655. 

OA4701    ECONOMETRICS  (  4  ■  0  ). 

Construction  and  testing  of  econometric  models,  analysis  of  economic  time  series,  and  the  use  of  multivariate 
statistical  analysis  in  the  study  of  economic  behavior.  PREREQUISITE:  OA3103. 

OA4702   COST  ESTIMATION  (  4  -  0  ). 

Advanced  study  in  the  methods  and  practice  of  systems  analysis  with  emphasis  on  cost  analysis;  cost  models  and 
methods  for  total  program  structures  and  single  projects;  relationship  of  effectiveness  models  and  measures  to  cost 
analysis;  public  capital  budgeting  of  interrelated  projects;  detailed  examples  from  current  federal  practices.  PREREQ- 
UISITE: OA3103. 

OA4703   DEFENSE  EXPENDITURE  AND  POLICY  ANALYSIS  (  4  -  0  ). 

A  presentation  of  the  major  components  of  defense  budgeting  and  policy  formulation  from  the  standpoint  of  the  three 
major  institutions  involved,  the  agency,  executive  and  congress.  The  use  of  quantitative  models  of  institutional 
behavior  is  emphasized  when  examining  both  individual  institutions  and  the  interaction  between  them.  PREREQUI- 
SITE: OA3103. 
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OA4704  0/R  TECHNIQUES  IN  MANPOWER  MODELING  (  4  -  0  ). 

The  most  frequently  applied  manpower  models  are  studied  including  Markov  chain  and  renewal  models  using  grade 
and/or  length  of  service  categories.  Statistical  techniques  to  estimate  relevant  attrition  and  promotion  rates  from 
cohort  and  census  data  are  also  included  in  the  course  to  provide  both  longitudinal  and  cross-sectional  views  of 
personnel  systems.  Career  aspects  are  analyzed  with  respect  to  attrition,  promotion  opportunity  and  time  to  promotion 
in  hierarchical  systems  with  or  without  promotion  zones.  Examples  emphasize  the  personnel  systems  of  the  military 
services.  PREREQUISITES:  OA3201,  OA3301,  and  OA3103. 

OA4801    SPREADSHEET  MODELING  FOR  MILITARY  OPERATIONS  RESEARCH  (  3  -  2  ). 

Implementation  of  a  wide  variety  of  military  Operations  Research  topics  on  software  accessible  in  any  typical  Depart- 
ment of  Defense  (Fleet)  environment.  This  course  highlights  military  spreadsheet  applications  of  Operations  Research 
methods  (e.g.  discrete  event  simulation,  optimization,  queuing,  Markov  chains),  discusses  limitations,  and  demon- 
strates methods  to  supplement  and  customize  spreadsheet  analytical  functions.  PREREQUISITES:  OA3103,  OA3301, 
OA3302,  OA4202. 

OA4910  SELECTED  TOPICS  IN  OPERATIONS  ANALYSIS  (Variable  hours  2-0  to  5-0.)  (  V  -  0  ). 

Presentation  of  a  wide  selection  of  topics  from  the  current  literature.  This  course  may  be  repeated  for  credit  if  course 
content  changes.  PREREQUISITE:  A  background  of  advanced  work  in  operations  research  and  departmental  ap- 
proval. 

OA4930   READINGS  IN  OPERATIONS  ANALYSIS  (Variable  hours  2-0  to  5-0.)  (  V  -  0  ). 

This  course  may  be  repeated  for  credit  if  course  content  changes.  PREREQUISITE:  Departmental  approval.  Graded 
on  Pass/Fail  basis  only. 

052100  PROBABILITY  AND  STATISTICS  (  3  - 1  ). 

An  introduction.  Topics  include  probability  laws  and  calculation  methods,  conditional  probability,  discrete  and  continu- 
ous random  variables,  common  probability  distributions,  introduction  to  modeling,  expectation,  variance,  covariance, 
and  rudiments  of  discrete  time  processes.  Confidence  intervals,  hypothesis  testing,  and  regression.  Emphasis  is  on 
understanding  uncertainty  and  developing  computational  skills.  PREREQUISITE:  Single  variable  calculus 

052101  ANALYSIS  OF  EXPERIMENTAL  DATA  (  4  -  0  ). 

Introduction  to  statistical  analysis  of  measurements  and  experimental  data.  Frequency  distributions,  graphical 
representation.  Populations  and  sampling.  Principle  of  least  squares,  estimation  of  mean  and  standard  deviation. 
Curve  fitting  and  regression,  propagation  of  errors.  Confidence  intervals,  tests  and  contingency  tables.  Elementary 
ANOVA.  Relevant  probabilistic  concepts  introduced  as  needed. 

OS2103  APPLIED  PROBABILITY  FOR  SYSTEMS  TECHNOLOGY  (  4  - 1  ). 

A  first  course  in  probability  for  students  in  operational  curricula.  Topics  include  probability  laws  and  calculation 
methods,  discrete  and  continuous  random  variables,  common  probability  distributions,  introduction  to  modeling, 
expectation,  variance,  covariance,  and  rudiments  of  discrete  time  processes.  Emphasis  is  on  understanding  uncer- 
tainty and  developing  computational  skills  in  probability.  PREREQUISITES:  Single  variable  differentiation  and 
integration  at  the  MA1 1 1 7  level  and  multiple  integrals  at  the  MA1 1 1 8  level. 

OS3000   INTRODUCTION  TO  MANAGEMENT  SCIENCE  (  3  -  0  ). 

A  survey  of  techniques  for  making  decisions  quantitatively.  Utility  theory,  linear  programming,  decision  trees,  networks 
and  graphs,  games,  simulation,  and  waiting  lines.  PREREQUISITES:  Calculus,  OS2100  or  OS2103  or  equivalent. 

053002  OPERATIONS  RESEARCH  FOR  NAVAL  INTELLIGENCE  (  4  -  0  ). 

This  course  provides  an  introduction  to  the  approach  and  methods  of  operations  research,  with  special  emphasis  on 
military  applications  of  interest  to  intelligence.  It  focuses  on  the  mathematical  modeling  of  combat  operations  and 
considers  intelligence  aspects.  Students  develop  basic  skills  in  such  modeling.  Topics  include:  operational  definitions, 
measurement  of  combat  effectiveness,  model  validation/verification,  and  models  versus  modeling.  Also  included  are 
modeling  of  processes  of  target  acquisition,  fire  assessment  (kill  probabilities  and  target  coverage),  tactical  decision 
making,  and  games. 

053003  OPERATIONS  RESEARCH  FOR  INFORMATION  WARFARE  (  4  -  0  ). 

This  course  deals  with  applications  of  quantitative  models  to  operational  electronic  warfare  problems,  with  the 
underlying  idea  being  to  make  decisions  by  optimizing  some  measure  of  effectiveness  (MOE).  Topics  covered  include 
ESM,  ECM/ECCM,  strike  warfare,  ASMD,  and  cost-  effectiveness  tradeoffs.  PREREQUISITES:  Calculus  and  OS2103. 
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OS3004  OPERATIONS  RESEARCH  FOR  COMPUTER  SYSTEMS  MANAGERS  (  4  - 1  ). 

A  one-quarter  survey  of  operations  research  techniques  of  particular  interest  to  students  in  computer  systems  man- 
agement. Topics  covered  include  optimization,  network  flow  models,  simulation,  queuing,  forecasting  techniques, 
Markov  chains,  decision  analysis,  reliability,  and  project  management  techniques.  Spreadsheet  models  and  analysis 
tools  are  an  integral  part  of  the  course.  PREREQUISITES:  MA2300,  OS3101. 

OS3006   OPERATIONS  RESEARCH  FOR  MANAGEMENT  (  4  -  0  ). 

A  survey  of  problem  solving  techniques  for  operations  research.  Topics  include  decision  theory,  linear  programming, 
models,  project  scheduling,  inventory,  queuing  and  simulation.  PREREQUISITES:  MA2300,  OS3101  or  OS3105. 

OS3008   ANALYTICAL  PLANNING  METHODOLOGY  (  4  -  0  ). 

A  one-quarter  survey  of  operations  research  techniques  of  particular  interest  to  students  in  the  C4I  curriculum,  with 
emphasis  on  model  formation.  Topics  include  linear  and  nonlinear  programming,  integer  programming,  networks, 
shop  flow  and  project  scheduling,  decision  analysis,  queuing  and  simulation.  PREREQUISITE:  MA2300. 

OS3101    STATISTICAL  ANALYSIS  FOR  MANAGEMENT  (  4  -  1  ). 

A  specialized  course  covering  the  basic  methods  of  probability  and  statistics  with  emphasis  on  managerial  applica- 
tions. The  course  includes  applications  of  probability  models,  statistical  inference  and  regression  analysis.  Computa- 
tion for  these  applications  are  carried  out  on  a  computer,  using  commercial  software  packages.  Topics  in  probability 
include  the  binomial,  geometric,  Poisson  and  normal  distributions,  risk  and  expected  value.  Parametric  statistical 
techniques  include  significance  testing  and  confidence  intervals,  together  with  point  estimation  of  model  parameters. 
Regression  analysis  includes  simple  linear  regression  and  multiple  regression,  with  estimation  of  parameters  and 
tests  of  hypothesis  and  confidence  intervals  for  regression  coefficients  and  the  variance  of  the  error  term.  PREREQUI- 
SITE: College  algebra. 

053104  STATISTICS  FOR  SCIENCE  AND  ENGINEERING  (  4  -  0  ). 

Acquaint  the  engineering  student  with  the  techniques  of  statistical  data  analysis  with  examples  from  quality  control, 
life  testing,  reliability  and  sampling  inspection.  Histograms  and  empirical  distributions  and  random  variables  are 
introduced  along  with  their  probability  distributions  and  associated  characteristics  such  as  moments  and  percentiles. 
Following  a  brief  introduction  to  decision  making,  standard  tests  of  hypotheses  and  confidence  intervals  for  both  one 
and  two  parameter  situations  are  treated.  Regression  analysis  is  related  to  least  squares  estimation  and  associated 
tests  of  hypotheses  and  confidence  intervals  are  treated.  PREREQUISITE:  Calculus. 

053105  STATISTICS  FOR  TECHNICAL  MANAGEMENT  (  4  -  1  ). 

The  first  of  a  two-quarter  course  in  the  use  of  the  tools  of  probability  and  statistics  oriented  toward  management 
applications.  Skills  in  numerical  computation  are  developed  in  laboratory  periods  through  the  use  of  MINITAB. 
Emphasis  in  the  lectures  is  placed  on  modeling  problems  and  interpreting  results.  Those  aspects  of  probability 
structure  that  are  germane  to  distributions  such  as  the  binomial  and  normal.  Standard  topics  of  statistical  inference 
for  one  and  two  variables  are  introduced  in  the  settings  of  both  hypothesis  testing  and  confidence  interval  estimation 
PREREQUISITE:  Calculus. 

053302  QUALITY  ASSURANCE  AND  RELIABILITY  (  4  -  0  ). 

A  technical  treatment  of  quality  assurance  discipline  with  attention  to  its  corresponding  programmatic  and  managerial 
elements.  Survey  of  current  trends  and  policies  in  total  quality  management  and  system  design,  development  produc- 
tion and  logistic  support.  Reliability  modeling,  testing,  growth,  estimation  and  assessment,  manufacturing  qualifica- 
tion, process  control  management  and  improvement,  quality  control  charts.  Survey  of  selected  current  DoD  instruc- 
tions, handbooks  and  manuals.  PREREQUISITES:  A  course  in  Statistics,  OS3101,  OS3105  or  equivalent. 

053303  COMPUTER  SIMULATION  (  4  -  1  ). 

Design,  implementation  and  use  of  digital  simulation  models  will  be  covered  with  special  emphasis  on  features 
common  to  USW  problems.  War  gaming  will  be  discussed  and  a  game  using  the  digital  computer  will  be  played  and 
critiqued  by  the  class.  Exercise  planning  and  analysis  will  be  treated.  Basic  topics  are  explained  including  computer 
generation  of  random  variates,  statistical  design  and  monitoring  of  model  progress,  machine  representation  of 
dynamic  data  structures,  model  verification  and  validation  on  special  purpose  simulation  and  gaming  languages. 
PREREQUISITES:  OS2103  and  OS3604  or  equivalent. 

OS3401    HUMAN  FACTORS  ENGINEERING  (  3  -  0  ). 

An  introduction  to  human  factors  engineering  for  students  in  fields  such  as  engineering.  Designed  to  give  the  student 
an  appreciation  of  man's  capacities  and  limitations  and  how  these  can  affect  the  optimum  design  of  the  man-ma- 
chines system.  Emphasis  on  integration  of  human  factors  into  the  system  development  cycle  considering  such  topics 
as  manpower/personnel  costs,  control  and  display  design,  human  energy  expenditure,  physiological  costs,  and 
evaluation  systems.  PREREQUISITE:  A  previous  course  in  probability  and  statistics. 


269 


053403  HUMAN  FACTORS  IN  INFORMATION  WARFARE  (  3  - 1  ). 

This  course  will  provide  the  student  with  the  ability  to  evaluate  and  predict  human  performance  in  specified  opera- 
tional environments.  The  effects  of  stress  factors  such  as  noise,  temperature,  motion,  work  load,  etc.,  on  various 
aspects  of  human  performance  will  be  studied.  Students  will  identify  the  control  and  display  requirements  or  an  EW 
system  and  design  a  workspace  to  accommodate  an  EW  data  reduction/analysis  system.  PREREQUISITE:  OS3604. 

053404  MAN-MACHINE  INTERACTION  (  3  -  2  ). 

An  introduction  to  the  man-machine  interface  problems  in  C3.  Information,  display  and  human  communication 
requirements  for  effective  C3.  Applied  orientation  involving  message  handling  systems,  query  languages,  computer  to 
computer  communications,  command  and  control  applications  programs,  file  transfer  between  host  computers,  etc. 
PREREQUISITE:  Enrollment  in  the  Joint  C4I  curriculum. 

OS3601    SEARCH,  DETECTION,  AND  LOCALIZATION  MODELS  (  4  -  0  ). 

An  introduction  to  the  decision  problems  associated  with  Navy  detection  systems.  The  relation  of  detection  models  to 
search  and  localization  models,  measures  of  effectiveness  of  search/detection  systems,  and  the  optimum  allocation  of 
search  effort  are  discussed.  This  course  is  designed  for  the  USW  curriculum.  PREREQUISITES:  OS2103,  OS3604, 
PH2401  or  consent  of  instructor  and  SECRET  clearance. 

053603  SIMULATION  AND  WAR  GAMING  (  3  ■  1  ). 

This  course  introduces  students  to  systemic  and  interactive  wargame  simulation  models.  The  students  will  understand 
and  play  two  interactive  wargames  and  will  run  an  existing  systemic  combat  model  to  conduct  output  and  sensitivity 
analyses  on  the  results.  Basic  topics  include  measures  of  effectiveness,  Monte  Carlo  processes  for  generating 
simulation  events,  decision  and  utility  models,  high  resolution  versus  aggregated  combat  models,  scenario  develop- 
ment and  analysis  objectives.  PREREQUISITES:  Basic  probability,  statistics,  and  Data  Analysis  -  OS2103,  OS3604 
or  equivalent,  and  a  working  knowledge  of  computer  programming  language. 

053604  DECISION  AND  DATA  ANALYSIS  (  4  -  0  ). 

An  introduction  to  statistics  and  data  analysis  for  students  in  the  operational  curricula.  Topics  include  point  and 
interval  estimation,  hypotheses  testing,  analysis  of  variance,  single  and  multiple  regression,  and  categorical  data 
analysis.  Emphasis  is  placed  on  decision  rules  and  in  the  analysis  of  data  from  operational  environments.  PREREQ- 
UISITE: OS2103  or  equivalent. 

OS3702   MANPOWER  REQUIREMENTS  DETERMINATION  (  4  -  0  ). 

The  objective  is  to  enable  the  student  to  use  some  of  the  tools  of  industrial  engineering  in  the  determination  of  the 
quantity  and  quality  of  manpower  required  in  military  systems.  Techniques  include  motion  and  time  study,  work 
sampling,  predetermined  time  standards,  work  design  and  layout,  materials  handling,  procedures  review  and  process 
design.  Applications  for  ship  and  squadron  manning  documents  and  SHORESTAMPS  are  included.  PREREQUI- 
SITES: OS3006,  or  OA3201  and  OA3301. 

054601  TEST  AND  EVALUATION  (  4  -  0  ). 

Designed  for  system  technology  students,  this  course  examines  problems  associated  with  tests  and  evaluations  of 
weapon  systems  and  tactics.  Included  are  concepts  from  experimental  design,  regression  analysis.  Realistic  data  sets 
and  examples  are  discussed  and  analyzed.  PREREQUISITE:  Inferential  statistics. 

054602  TEST  &  EVALUATION  MANAGEMENT  (  2  -  0  ). 

Designed  to  cover  Developmental,  Operational  and  Joint  Test  and  Evaluation,  including  planning  concepts  and 
procedures  frequently  used  in  test  and  evaluation  programs.  Taught  from  the  perspective  of  the  Program  manager, 
Test  Project  Officer  and  Test  Engineer.  Actual  military  cases  are  used  for  examples.  Topics  include  the  role  of  Test  and 
Evaluation  in  Systems  Engineering  and  Acquisition  Management,  DT  and  OT  test  planning,  introduction  to  test 
design,  conduct  of  tests,  live  fire  testing,  modeling  and  simulation,  human  systems  integration  (HIS),  reporting  of  test 
results,  range  and  resource  issues,  and  lessons  learned.  Student  teams' will  write  a  detailed  test  plan.  PREREQUI- 
SITE: MN3302. 

OS4701    MANPOWER  AND  PERSONNEL  MODELS  (  4  -  0  ). 

The  objective  of  this  course  is  to  introduce  the  student  to  the  major  types  of  manpower  and  personnel  models  for 
estimating  the  effects  of  policy  changes  on  the  personnel  system.  Topics  include  longitudinal  and  cross-section 
models,  optimization  models,  data  requirements  and  validation.  Application  in  the  form  of  current  military  models  are 
included.  PREREQUISITE:  OS3006. 
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Herman  Medwin,  Professor  Emeritus  (1955)  PhD,  University  of  California  at  Los  Angeles,  1953. 
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*  The  year  of  joining  the  Naval  Postgraduate  School  faculty  is  indicated  in  parentheses. 

Current  expertise  in  the  Department  of  Physics  includes  the  following  specializations: 

SPECIALIZATIONS 

1)  Optical  and  Electromagnetic  Signal  Propagation,  Detection  and  Sensor  Systems. 

2)  Conventional  and  Nuclear  Weapons  and  their  Effects. 

3)  Underwater  Acoustics. 

4)  Free-electra  Laser  Physics. 

5)  Physical  Acoustics. 

6)  Solid  State  Physics. 

All  of  these  specializations  are  of  relevance  to  modern  and  future  weapons  technologies.  The  faculty  supports  an 
ongoing  research  program  in  these  areas  and  student  thesis  topics  are  available  in  all  of  them. 

DEGREE  REQUIREMENTS 

The  Department  of  Physics  offers  the  Master  of  Science  and  the  PhD  degrees  in  Physics  and  in  Applied  Physics. 
Upon  approval  by  the  department,  courses  taken  at  other  institutions  may  be  applied  toward  satisfying  degree 
requirements. 

MASTER  OF  SCIENCE  IN  PHYSICS 

A  candidate  for  the  degree  Master  of  Science  in  Physics  must  complete  satisfactorily  a  program  of  study  which 
includes  a  minimum  of  30  quarter  hours  of  physics  courses  (not  including  thesis)  distributed  among  courses  at  the 
graduate  (3000  or  4000)  level;  of  these  30  hours  at  least  15  hours  must  be  at  the  4000  level.  Upon  approval  of  the 
Chairman  of  the  Physics  Department,  a  maximum  of  4  hours  of  courses  taken  in  another  department  may  be  applied 
toward  satisfying  the  above  requirements.  In  lieu  of  the  preceding  requirements,  students  who  are  qualified  to  pursue 
graduate  courses  in  physics  when  they  arrive  at  the  Naval  Postgraduate  School  may  complete  a  minimum  of  20 
hours  entirely  of  4000  level  physics  courses.  In  addition,  all  students  must  satisfy  the  general  Postgraduate  School 
minimum  requirements  for  the  master's  degree  and  present  an  acceptable  thesis. 

The  following  specific  course  requirements  (or  equivalent)  must  be  successfully  completed  for  a  student  to  earn  the 
degree  Master  of  Science  in  Physics: 

1)  PH3152:  Mechanics  of  Physical  Systems, 
PH3352:  Electromagnetic  Waves  and  Radiation 
PH3991:  Theoretical  Physics 

PH3782:  Thermodynamics  and  Statistical  Physics. 
PH4353:  Topics  in  Advanced  Electricity  and  Magnetism 
PH4654:  Advanced  Quantum  Physics 

2)  In  addition  to  the  above,  a  graduate  sequence  containing  at  least  two  physics  courses,  at  least  one  of  which 
must  be  at  the  4000  level. 

All  programs  leading  to  the  degree  Master  of  Science  in  Physics  must  be  approved  by  the  Chairman  of  the 
Department  of  Physics. 
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MASTER  OF  SCIENCE  IN  APPLIED  PHYSICS 

To  be  awarded  the  degree  Master  of  Science  in  Applied  Physics,  a  student  must  complete  a  program  which  includes 
at  least  20  quarter  hours  of  Physics  courses  at  the  graduate  level,  including  12  at  the  4000  level.  The  total  graduate 
hours  in  Physics,  Mathematics,  and  Engineering  must  be  at  least  32  including  20  at  the  4000  level. 

The  program  must  include  at  least  one  graduate  level  course  in  each  of  the  following  areas:  mechanics, 
electromagnetism,  and  quantum  physics.  In  addition,  the  program  must  include  a  4000  level  Physics  course  from  at 
least  one  of  the  following  areas  of  physics:  mechanics  of  continua,  solid  state  physics,  laser  physics,  nuclear 
physics,  plasma  physics,  acoustics,  or  electromagnetic  radiation. 

In  addition  to  the  above  required  courses,  a  student's  program  must  include  an  area  of  concentration  containing  a 
four-course  sequence  of  graduate  level  courses,  at  least  two  at  the  4000  level,  in  an  area  related  to  applied  physics 
and  approved  by  the  Chairman  of  the  Department  of  Physics.  A  list  of  courses  and  concentrations  meeting  the  above 
requirements  is  available  from  the  Chairman  of  the  Physics  Department. 

All  programs  leading  to  the  degree  Master  of  Science  in  Applied  Physics  must  satisfy  the  general  Postgraduate 
School  requirements  for  the  Master's  degree,  must  include  a  thesis  advised  or  co-advised  by  a  member  of  the 
Physics  Department,  and  must  be  approved  by  the  Chairman  of  the  Department  of  Physics. 

TOTAL  SHIP  SYSTEMS  ENGINEERING  PROGRAM 

The  Total  Ship  Systems  Engineering  Program  is  an  interdisciplinary,  systems  engineering  and  design-oriented 
program  available  to  students  enrolled  in  Mechanical  Engineering,  Electrical  and  Computer  Engineering  or  Combat 
Systems  programs.  The  program  objective  is  to  provide  a  broad-based,  design-oriented  education  focusing  on  the 
warship  as  a  total  engineering  system.  The  eight-course  sequence  of  electives  introduces  the  student  to  the  integra- 
tion procedures  and  tools  used  to  develop  highly  complex  systems  such  as  Navy  ships.  The  program  culminates  in 
a  team-performed  design  of  a  Navy  ship,  with  students  from  all  three  curricula  as  team  members.  Students  enrolled 
in  programs  leading  to  the  Engineer  Degree  are  also  eligible  for  participation.  Entry  requirements  are  a  baccalaure- 
ate degree  in  an  engineering  discipline  with  a  demonstrated  capability  to  perform  satisfactorily  at  the  graduate  level. 
The  appropriate  degree  thesis  requirements  must  be  met,  but  theses  that  may  address  system  design  issues  are 
welcome. 

DOCTOR  OF  PHILOSOPHY 

The  Department  of  Physics  offers  the  PhD.  degree  in  several  areas  of  specialization  which  currently  include 
acoustics,  electro-optics,  free  electron  lasers,  space  physics,  theoretical  physics,  and  nuclear  physics. 

Requirements  for  the  degree  may  be  grouped  into  three  categories:  courses,  dissertation  research,  and 
examinations. 

The  required  examinations  are  outlined  under  the  general  school  requirements  for  the  PhD.  In  particular,  the 
Department  requires  a  preliminary  examination  to  show  evidence  of  acceptability  as  a  doctoral  student.  This 
examination  may  be  taken  before  or  after  commencement  of  graduate  studies  at  NPS. 

The  department  offers  two  options  for  the  PhD;  major  in  Physics  or  major  in  Applied  Physics.  For  the  major  in 
Physics,  a  minimum  of  40  credit  hours  of  physics  courses  at  the  4000  level  is  required.  The  major  in  Applied  Physics 
also  requires  40  credit  hours  of  4000  level  courses,  but  a  portion  of  these  hours  may  be  taken  in  other  departments 
in  technical  subjects  related  to  physics. 

A  more  detailed  description  of  departmental  requirements  for  the  PhD  is  contained  in  the  booklet  "Doctoral  Study  in 
Physics  or  in  Applied  Physics  at  the  Naval  Postgraduate  School." 

An  applicant  to  the  PhD  program  who  is  not  already  a  student  at  NPS  should  submit  transcripts  of  previous 
academic  and  professional  work,  plus  results  of  a  current  Graduate  Record  Examination  (GRE)  general  test,  to  the 
Director  of  Admissions,  Code  01B3,  Naval  Postgraduate  School,  Monterey,  California  93943-5100. 

PHYSICS  LABORATORIES 

The  physics  laboratories  are  equipped  to  carry  on  instruction  and  research  work  in  acoustics,  atomic  and  molecular 
physics,  electro-optics,  spectroscopy,  laser  physics,  computational  physics,  optical  propagation,  and  sensor 
physics. 

The  Optical  Physics  and  Sensors  Laboratory  uses  imaging,  spectroscopic  and  sensing  systems  from  far  infrared  to 
ultraviolet  wavelengths,  including  instrumentation  for  seagoing,  airborne  and  ground-based  measurements. 

The  Acoustics  Laboratory  equipment  includes  a  large  anechoic  chamber,  a  small  reverberation  chamber  and  a 
multiple-unit  acoustics  laboratory  for  student  experimentation  in  acoustics  in  air.  Sonar  equipment,  test  and  wave 
tanks  and  instrumentation  for  investigation  in  underwater  sound  comprise  the  Underwater  Acoustics  Laboratory. 
Also  available  is  scale-model  shallow-water  waveguide.  The  Physical  Acoustics  Laboratories  are  equipped  with  a 
variety  of  modern  data  collection  and  processing  equipment. 
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PHYSICS  COURSE  DESCRIPTIONS 

PHR110  REFRESHER  PHYSICS  (NON  CREDIT)  (Meets  last  6  weeks  of  quarter.)  (  5  -  3  ). 

Selected  topics  from  elementary  physics  for  incoming  students.  Typical  topics  are  kinematics,  Newton's  Laws  of 
motion,  work,  energy,  linear  and  angular  momentum,  basic  concepts  of  fluid  flow,  temperature,  heat,  and  the  kinetic 
theory  of  gases.  Vector  algebra  and  some  aspects  of  calculus  are  developed  as  needed  and  their  use  is  emphasized. 
The  two  ninety-minute  problem  sessions  are  devoted  to  guided  problem  solving.  PREREQUISITES:  Previous  college 
course  in  elementary  physics  and  integral  calculus.  Refresher  mathematics  (calculus)  is  usually  taken  concurrently. 

PH0499  ACOUSTICS  COLLOQUIUM  (NO  CREDIT)  (  0  - 1  ). 

Reports  on  current  research,  and  study  of  recent  research  literature  in  conjunction  with  the  student  thesis.  PREREQ- 
UISITE: A  course  in  acoustics. 

PH0810  THESIS  RESEARCH  (  0  -  8  ). 

Every  student  conducting  thesis  research  will  enroll  in  this  course. 

PH0999  PHYSICS  COLLOQUIUM  (NO  CREDIT)  (  0  - 1  ). 

Discussion  of  topics  of  current  interest  by  NPS  and  outside  guest  speakers. 

PH1001    FUNDAMENTALS  OF  PHYSICS  1(4-2). 

This  calculus-based  course  is  the  first  of  two  courses  for  students  entering  the  Combat  Systems  Science  and  Technol- 
ogy Curriculum.  The  course  meets  for  twelve  hours  per  week  for  the  first  five  and  one-half  weeks  of  the  quarter.  Topics 
covered  are  the  fundamentals  of  calculus-based  mechanics:  Kinematics  and  dynamics  of  particles,  statics  of  rigid 
bodies,  work,  energy,  systems  of  particles,  collisions,  rotations  of  rigid  bodies,  angular  momentum  and  torque, 
mechanical  properties  of  solids,  elasticity,  harmonic  motion,  sound,  fluids.  Mathematical  methods  are  reviewed  as 
required.  PREREQUISITES:  Calculus  with  a  passing  grade. 

PH1002   FUNDAMENTALS  OF  PHYSICS  II  (  4  -  2  ). 

This  calculus-based  course  is  the  second  of  two  courses  for  students  entering  the  Combat  Systems  Science  and 
Technology  Curriculum.  The  course  meets  for  twelve  hours  per  week  for  the  second  five  and  one-half  weeks  of  the 
quarter  and  covers  electromagnetism:  electric  charge,  electric  and  magnetic  fields,  forces  on  charges  in  fields,  electric 
potential,  Gauss'  law,  Ampere's  law,  Faraday's  law,  resistance,  capacitance,  inductance,  DC  circuits,  magnetic 
properties  of  matter,  transient  currents  in  circuits,  complex  AC  circuits  analysis,  Maxwell's  equations.  Mathematical 
methods  are  reviewed  as  required. 

PH1051    PHYSICS  REFRESHER  FOR  SPACE  SCIENCES  (  3  - 1  ). 

This  calculus-based  course  covers  the  fundamentals  of  mechanics  and  electricity  and  magnetism:  Kinematics  and 
dynamics  of  particles,  work,  energy,  rotations  of  rigid  bodies,  angular  momentum  and  torque,  gravity,  electric  charge, 
electric  and  magnetic  fields,  forces  on  charges  in  fields,  electric  potential,  Gauss'  law,  Ampere's  law,  Faraday's  law, 
Maxwell's  equations,  and  electromagnetic  waves.  Mathematical  concepts  will  be  briefly  reviewed  as  needed.  PRE- 
REQUISITES: College  algebra,  some  calculus. 

PH1121    MECHANICS  (  4  -  2  ). 

Fundamentals  of  calculus-based  mechanics:  Kinematics  and  dynamics  of  particles,  statics  of  rigid  bodies,  work  and 
energy,  systems  of  particles,  collisions,  rotations  of  rigid  bodies,  angular  momentum  and  torque,  mechanical  proper- 
ties of  solids,  elasticity,  harmonic  motion,  sound,  fluids.  PREREQUISITES:  A  course  in  calculus  or  concurrent 
registration  in  a  calculus  course  and  approval  of  the  instructor. 

PH1322   ELECTROMAGNETISM  (  4  -  2  ). 

Basic  electromagnetism:  electric  charge,  electric  and  magnetic  fields,  forces  on  charges  in  fields,  electric  potential, 
Gauss's  law,  Ampere's  law,  Faraday's  law,  resistance,  capacitance,  inductance,  DC  and  AC  circuits,  magnetic 
properties  of  matter,  transient  currents  in  circuits,  Maxwell's  equations,  electromagnetic  waves.  PREREQUISITES: 
PH1 121  or  approval  of  the  instructor. 

PH1623  THERMODYNAMICS  AND  MODERN  PHYSICS  (  4  -  2  ). 

Thermodynamics  and  modern  physics:  Heat  and  thermodynamics,  kinetic  theory,  gravitation,  geometric  and  physical 
optics,  special  relativity,  atoms  and  molecules,  solid  state  physics,  nuclear  physics.  PREREQUISITES:  PH1322  or 
approval  of  the  instructor. 

PH1992-1998  SPECIAL  TOPICS  IN  ELEMENTARY  PHYSICS  (  V  -  0  ). 

Study  in  one  of  the  fields  of  elementary  physics  selected  to  meet  the  needs  of  students  without  sufficient  undergradu- 
ate physics  to  meet  the  prerequisites  of  their  curriculum.  The  course  may  be  conducted  either  as  a  lecture  course  or 
as  supervised  reading.  PREREQUISITE:  Consent  of  the  Department  Chairman. 

PH2001    PHYSICS  THESIS  OPPORTUNITIES  (  1  -  0  ). 

This  course  is  designed  for  students  interested  in  choosing  and  pursuing  a  Master's  thesis  in  physics.  Members  of  the 
faculty  of  the  Department  of  Physics  having  research  projects  suitable  for  Master's  degree  theses  will  give  presenta- 
tions on  their  projects.  The  course  is  given  in  the  Pass/Fail  mode.  PREREQUISITE:  At  least  7  quarter-hours  of 
physics  courses. 


PH2151   PARTICLE  MECHANICS  (  4  - 1  ). 

After  a  review  of  the  fundamental  concepts  of  kinematics  and  dynamics,  this  course  concentrates  on  those  two  areas 
of  dynamics  of  simple  bodies  which  are  most  relevant  to  applications  in  Combat  Systems:  vibrations  and  projectile 
motion.  Topics  include:  damped  and  driven  oscillations,  projectile  motion  with  atmospheric  friction,  satellite  orbits,  and 
rotating  coordinate  systems.  PREREQUISITES:  PH1121  or  equivalent;  MA2121  or  equivalent  course  in  ordinary 
differential  equations  (may  be  taken  concurrently). 

PH2203  TOPICS  IN  BASIC  PHYSICS:  WAVES  AND  OPTICS  (  4  -  0  ). 

A  course  to  provide  physical  background  to  wave  motion,  acoustics,  and  optics  for  students  in  the  Electronic  Warfare 
and  Information  Warfare  curricula,  and  to  provide  applications  of  analytical  techniques  to  physical  problems.  Areas 
covered  are  harmonic  motion  differential  equations,  complex  notation,  damped  vibration  and  resonance,  wave  motion 
(properties  of  waves,  sound  waves,  optics),  geometrical  and  wave  optics.  PREREQUISITE:  MA2138. 

PH2207  FUNDAMENTALS  OF  ELECTRO-OPTICS  (  4  -  0  ). 

This  course  is  designed  to  provide  students  in  interdisciplinary  curricula  with  specific  prerequisite  background  for 
electro-optics  courses  in  those  curricula.  Topics  discussed  include:  matrix  formulation  of  optics,  catoptric  and  cata- 
dioptric  systems,  diffraction,  behavior  of  Gaussian  profile  beams,  Fourier  optics  and  resolution,  atmospheric  transmis- 
sion, atomic  and  molecular  energy  states,  line  shapes,  band  theory  of  semiconductors,  the  p-n  junction,  light  emitting 
diodes,  stimulated  emission,  and  lasers.  PREREQUISITES:  MA3139  and  PH2203  (or  equivalent). 

PH2351    ELECTROMAGNETISM  (  4  -  1  ). 

Electrostatic  fields  in  vacuum  and  dielectrics,  electrostatic  energy  and  capacitors.  The  magnetic  field  of  steady 
currents,  Biot-Savart  and  Ampere's  Laws,  vector  potential,  magnetic  properties  of  matter.  Faraday's  law.  Magnetic 
energy.  Maxwell's  Equations.  PREREQUISITES:  PH1322  or  equivalent,  a  course  on  multivariable  calculus  and  a 
course  in  differential  equations. 

PH2401    INTRODUCTION  TO  THE  SONAR  EQUATIONS  (  3  -  0  ). 

A  discussion  of  each  term  of  the  sonar  equations,  with  application  to  the  detection,  localization,  and  classification  of 
underwater  vehicles.  Topics  include  ray  acoustics,  simple  transmission  loss  models,  tonals,  spectrum  and  band 
levels,  directivity  index,  array  gain,  doppler  shift,  and  detection  threshold.  This  course  is  intended  primarily  for 
students  in  the  Undersea  Warfare  curriculum  and  is  given  in  a  "structured"  PSI  mode.  PREREQUISITE:  Precalculus 
mathematics. 

PH2410  ANALOG  ELECTRONICS  AND  SIGNAL  CONDITIONING  FOR  ACOUSTICS   (  3  -  2  ). 

Applications  of  simple  integrated  circuits  to  acoustical  measurements  including  op-amp  filters  and  amplifiers,  voltage 
controlled  oscillators,  D-to-A,  A-to-D,  and  frequency-to-voltage  converters.  Sources  of  noise  (thermal  and  quantiza- 
tion) in  electro-acoustic  systems.  Techniques  of  noise  reduction  in  the  frequency  and  time  domains  including  signal 
integration  and  time  averaging,  digital  and  analog  Fourier  analysis,  phase  sensitive  detection  and  time  domain  auto- 
and  cross-correlation  analysis.  PREREQUISITES:  SE2012  and  EC2170. 

PH2511   INTRODUCTION  TO  ORBITAL  MECHANICS  (  4  -  0  ). 

The  gravitational  two-body  problem.  Elliptic  orbits  and  orbital  elements.  Orbital  maneuvers  and  transfers.  Time  of 
flight.  Ground  track.  Additional  topics  selected  from  the  following:  suborbital  trajectories,  hyperbolic  trajectories,  orbit 
determination  from  radar  data,  sun  synchronous  orbits,  Molniya  orbits  and  orbital  perturbations.  PREREQUISITES:  A 
course  in  basic  mechanics  (including  vectors)  and  a  course  in  ordinary  differential  equations. 

PH2514  INTRODUCTION  TO  THE  SPACE  ENVIRONMENT  (  4  -  0  ). 

Plasma  concepts.  Solar  structure  and  magnetic  field,  particle  and  electromagnetic  emissions  from  the  sun,  the 
geomagnetic  field,  and  the  magnetosphere,  radiation  belts,  structure  and  properties  of  the  earth's  upper  atmosphere, 
ionosphere,  implications  of  environmental  factors  for  spacecraft  design.  PREREQUISITE:  A  course  in  basic  electricity 
and  magnetism. 

PH2601   SURVEY  OF  MODERN  PHYSICS  (  4  - 1  ). 

This  is  a  one-term  course  covering  the  fundamentals  of  modern  physics  with  selected  applications.  Topics  include 
special  relativity,  the  wave-particle  duality,  the  Shrddinger  Equation,  atoms  and  molecules,  lasers,  semiconductors, 
and  superconductors.  PREREQUISITE:  PH1623. 

PH2652  MODERN  PHYSICS  (  4  - 1  ). 

An  introduction  to  modern  physics.  Theory  of  relativity;  blackbody  radiation;  photoeletric  effects;  atomic  spectral  lines; 
Bohr  model  of  the  atom;  matter  waves;  uncertainty  relations;  the  Shrddinger  equations;  quantum  wells;  tunnel 
barriers;  harmonic  oscillator;  Hydrogen  atom;  electron  spin  and  exclusion  principle;  the  periodic  table;  molecular 
energy  levels;  lasers;  quantum  statistics;  nuclear  structure  and  radioactivity.  PREREQUISITE:  PH1623. 

PH2724  THERMODYNAMICS  (  4  -  0  ). 

Equations  of  state;  the  concepts  of  temperature,  heat  and  work;  the  first  law  of  thermodynamics;  heat  engines  and 
refrigerators;  entropy  and  the  second  law  of  thermodynamics;  thermodynamic  potentials;  phase  equilibrium;  kinetic 
theory;  equipartition  theorem;  transport  phenomena.  PREREQUISITES:  PH1623  and  a  course  in  multivariable 
calculus. 


PH2911   INTRODUCTION  TO  COMPUTATIONAL  PHYSICS  (  3  ■  2  ). 

The  goal  of  this  course  is  the  development  of  the  student's  capability  for  solving  physics  problems  using  a  computer. 
Exercises  are  done  in  C  with  the  UNIX  operating  system.  Basic  statistics  is  introduced  to  understand  the  limits  of 
simulation.  Scientific  reports  are  written  by  students  to  describe  the  results  of  simulations.  The  simulations  exercises 
are  selected  to  emphasize  problems  that  can  only  be  solved  numerically.  Emphasis  is  on  weapons  applications. 
PREREQUISITE:  A  basic  physics  course. 

PH3002   NON-ACOUSTIC  SENSOR  SYSTEMS  (  4  -  0  ). 

This  course  covers  the  physical  principles  underlying  the  operation  of  a  number  of  operational  and  proposed  non- 
acoustic  sensor  systems.  Geomagnetism,  magnetometers  and  gradiometers,  MAD  signatures,  optical  and  IR  trans- 
mission in  the  atmosphere  and  in  sea  water.  Image  Converter,  FLIR  and  radar  systems  for  USW.  Exotic  detection 
schemes.  PREREQUISITE:  PH1322. 

PH3052  PHYSICS  OF  SPACE  AND  AIRBORNE  SENSOR  SYSTEMS  (  4  -  0  ). 

This  inter-disciplinary  course  explores  the  physical  principles  underlying  the  sensor  systems  needed  for  satellites  and 
tactical  aircraft  as  well  as  limitations  imposed  by  the  atmosphere  and  operating  environment  on  these  systems  and 
their  communication  links.  Topics  include:  satellite  orbits,  trie  satellite  environment,  ionospheric  interactions  and 
atmospheric  propagation,  phased  array  and  pulsed  compressed  radars,  imaging  synthetic  aperture  and  inverse 
synthetic  aperture  radars,  noise  resources,  thermal  radiation,  principles  of  semiconductor  devices,  optical  and  infrared 
imaging  detector  systems  and  their  resolution  limitations  and  bandwidth  requirements.  PREREQUISITE:  E02413  or 
equivalent . 

PH3119  OSCILLATION  AND  WAVES  (  4  -  2  ). 

An  introductory  course  designed  to  present  mechanics  to  students  studying  acoustics.  Kinematics,  dynamics,  and 
work  and  energy  consideration  for  the  free,  damped,  and  driven  oscillators.  The  wave  equation  for  transverse  vibration 
of  a  string,  ideal  and  realistic  boundary  conditions,  and  normal  modes.  Longitudinal  and  transverse  waves  in  bars. 
Transverse  waves  on  rectangular  and  circular  membranes.  Vibrations  of  plates.  Laboratory  periods  include  problem 
sessions  and  experiments  on  introduction  to  experimental  techniques  and  handling  of  data;  the  simple  harmonic 
oscillator  analog;  transverse  waves  on  a  string;  and  transverse,  longitudinal,  and  torsional  waves  on  a  bar.  PREREQ- 
UISITE: PH3991  or  equivalent. 

PH3152  MECHANICS  OF  PHYSICAL  SYSTEMS  (  4  -  0  ). 

The  dynamics  of  rockets.  Rotating  coordinate  systems  and  Coriolis  acceleration.  Hamilton's  principle  and  the  role  of 
physical  symmetry  in  dynamics.  Velocity  dependent  potentials.  The  inertia  tensor  and  the  rotational  dynamics  of  rigid 
bodies.  Small  oscillations  and  normal  PREREQUISITE:  PH2151. 

PH3172   FLUID  DYNAMICS  OF  WEAPONS  (  4  - 1  ). 

This  course  is  designed  for  the  students  in  the  Combat  Systems  Sciences  and  Technology  Curriculum  to  provide  the 
basic  physical  principles  applicable  to  air-borne  and  water-borne  missiles.  Topics  include:  The  stress  tensor  and  the 
rate  of  deformation  tensor.  The  general  equations  of  continuity,  momentum,  and  energy.  Navier-Stokes  equation  for 
incompressible  flow.  Laminar  boundary  layers.  Hydrodynamic  stability  and  the  turbulent  boundary  layer.  Drag  and  lift 
in  incompressible  flow  with  application  to  torpedoes.  Normal  and  oblique  shock  waves.  Supersonic  nozzles.  Drag  and 
lift  of  supersonic  airfoils  with  application  to  missiles.  PREREQUISITE:  PH3152. 

PH3204  ELECTRO-OPTIC  SYSTEMS  AND  COUNTERMEASURES  (  3  -  2  ). 

This  course  is  designed  to  provide  students  in  the  Information  Warfare  curriculum  with  an  understanding  of  the 
principles,  and  capabilities  of  military  electro-optic  and  infrared  systems  and  their  countermeasures.  Topics  treated 
include:  Target  signatures  and  backgrounds,  laser  radiation  characteristics,  atmospheric  extinction,  refraction, 
turbulence,  thermal  blooming  and  breakdown,  adaptive  optics,  thermal  radiation,  target  signatures,  background, 
reticles  and  other  trackers.  Infrared  detector  characteristics,  CCD,  CID  and  FLIR,  IRST  and  staring  sensors;  sensor 
performance  parameters.  Laboratory  work  provides  hands-on  familiarity  with  modern  infrared  devices.  PREREQUI- 
SITES: PH2203,  E02413,  E02652  and  MA3139  or  equivalent. 

PH3252   ELECTRO-OPTICS  (  4  -  0  ). 

This  course  treats  the  properties  of  electro-optic  systems  together  with  the  basic  physical  principles  involved.  Topics 
included  are:  diffraction  and  Fourier  transform  methods;  optical  data  processing;  Fresnel  equations,  evanescent 
waves,  film  and  fiber  optics;  Gaussian  beams  and  laser  resonators;  molecular  spectra,  transition  probability,  line 
widths,  and  laser  gain;  specific  lasers,  Q-switching  and  mode  locking;  semi-conductors,  junction  diodes,  photo 
detection,  light  emitting  diodes  and  diode  lasers.  PREREQUISITES:  PH2652,  PH3352. 

PH3292  APPLIED  OPTICS  (  4  -  2  ). 

An  intermediate-level  course  in  optics.  Review  of  basic  optical  concepts:  reflection,  refraction,  imaging  systems, 
interference,  polarization.  Matrix  methods  of  ray  tracing  and  matrix-based  analysis  of  optical  systems.  Introduction  to 
aberrations.  Birefringence,  circular  and  elliptical  polarization,  optical  activity,  electro-optical  modulators.  Multiple- 
beam  interference.  Huygens-Fresnel  principle,  Fraunhofer  diffraction,  Fresnel  diffraction.  Introduction  to  Fourier 
optics.  Basic  coherence  theory  and  its  applications.  PREREQUISITES:  PH1623  and  PH3352,  or  equivalents. 
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PH3352  ELECTROMAGNETIC  WAVES  (  4  -  0  ). 

Maxwell's  equations,  energy  density  and  Poynting  vector,  boundary  conditions.  Polarization.  Propagation  of  uniform 
plane  waves  in  vacuum,  dielectrics,  conducting  media  (with  emphasis  on  sea  water)  and  low-density  neutral  plasmas. 
Reflection  and  refraction  at  plane  dielectric  and  conducting  boundaries,  at  normal  and  oblique  incidence.  Rectangular 
waveguides.  PREREQUISITE:  PH2351. 

PH3360  ELECTROMAGNETIC  WAVE  PROPAGATION  (  4  - 1  ). 

Introduction  to  vector  fields  and  the  physical  basis  of  Maxwell's  equations.  Wave  propagation  in  a  vacuum,  in  dielec- 
trics and  conductors,  and  in  the  ionosphere.  Reflection  and  refraction  at  the  interface  between  media.  Guided  waves. 
Radiation  from  a  dipole.  PREREQUISITES:  MA2121  and  a  course  in  basic  electricity  and  magnetism. 

PH3410  OPTICAL  FIBER  SENSORS  AND  COMMUNICATION  SYSTEMS  (  3  -  2  ). 

Introduction  to  the  physics,  engineering,  and  applications  of  optical  fibers,  electro-optic  sources,  sensors,  and  com- 
munication systems.  The  course  will  cover  communication  system  design  including  component  specification,  data 
rates,  power  budgets,  and  optical  amplifiers.  The  course  will  also  cover  sensor  design  including  interferometric  and 
intensity  based  sensors,  fiber  optic  hydrophones,  gyroscopes,  and  displacement  sensors.  PREREQUISITE:  PH3292 
or  equivalent. 

PH3451    FUNDAMENTAL  ACOUSTICS  (  4  -  2  ). 

Development  of,  and  solutions  to,  the  acoustic  wave  equation  in  fluids;  propagation  of  plane,  spherical  and  cylindrical 
waves  in  fluids;  sound  pressure  level,  intensity,  and  specific  acoustic  impedance;  normal  and  oblique  incidence 
reflection  and  transmission  from  plane  boundaries;  transmission  through  a  layer;  image  theory  and  surface  interfer- 
ence; sound  absorption  and  dispersion  for  classical  and  relaxing  fluids;  acoustic  behavior  of  sources  and  arrays, 
acoustical  reciprocity,  continuous  line  source,  plane  circular  piston,  radiation  impedance,  and  the  steered  line  array; 
transducer  properties,  sensitivities,  and  calibration.  Laboratory  experiments  include  longitudinal  waves  in  an  air-filled 
tube,  surface  interference,  properties  of  underwater  transducers,  three-element  array,  speed  of  sound  in  water,  and 
absorption  in  gases.  PREREQUISITES:  PH3119  and  PH3991  or  equivalent. 

PH3452  UNDERWATER  ACOUSTICS  (  4  -  2  ). 

This  course  is  a  continuation  of  PH3451.  Lumped  acoustic  elements  and  the  resonant  bubble;  introduction  to  simple 
transducers;  normal  modes  in  rectangular  and  cylindrical  enclosures;  steady-state  response  of  acoustic  waveguides 
of  constant  cross  section,  propagating  evanescent  modes,  and  group  and  phase  speeds;  transmission  of  sound  in  the 
ocean,  the  Eikonal  Equation  and  necessary  space  conditions  for  ray  theory,  and  refraction  and  ray  diagrams;  sound 
propagation  in  the  mixed  layer,  the  convergence  zone,  and  the  deep  sound  channel;  passive  sonar  equation,  ambient 
noise  and  doppler  effect  and  bandwidth  considerations;  active  sonar  equations,  target  strength  and  reverberation. 
Laboratory  experiments  include  Helmholtz  resonators,  normal  modes  in  rectangular,  cylindrical,  and  spherical 
enclosures,  water-filled  waveguide,  noise  analysis,  impedance  of  a  loudspeaker.  PREREQUISITE:  PH3451. 

PH3458  NOISE,  SHOCK  AND  VIBRATION  CONTROL  (  4  ■  2  ). 

The  application  of  the  principles  of  acoustics  and  mechanics  to  the  problems  of  controlling  noise,  vibration  and 
mechanical  shock.  Topics  include  linear  mechanical  vibrations;  introduction  to  vibrations  of  nonlinear  systems; 
damping  mechanisms;  vibration  and  shock  isolation;  noise  generation  and  control;  effects  of  noise  on  man;  applica- 
tion to  problems  of  Naval  interest  such  as  ship  quieting  and  industrial  noise  control.  PREREQUISITE:  A  course  in 
acoustics. 

PH3479  PHYSICS  OF  UNDERWATER  WEAPONS  (  4  •  0  ). 

The  basic  physics  of  underwater  weapons  from  launch  through  explosion  are  addressed  using  a  modern  acoustic 
torpedo  to  illustrate  practical  applications.  Topics  include  initial  inputs,  water  entry,  power  plants,  propulsors,  drag  and 
drag  reduction,  stability  and  control,  guidance,  acoustic  search,  terminal  homing,  exploders,  and  explosions.  PRE- 
REQUISITE: MA3139  or  equivalent. 

PH3513  INTERMEDIATE  ORBITAL  MECHANICS  (Variable  hours  2-0  to  4-0.)  (  V  -  0  ). 

Orbital  perturbations  due  to  various  sources,  such  as  atmospheric  drag  and  lunar  tidal  effects.  Interplanetary  trajecto- 
ries. Additional  topics  depending  on  hours  assigned  to  course.  PREREQUISITE:  PH2511. 

PH3516  ENVIRONMENTAL  FACTORS  IN  SPACECRAFT  DESIGN  &  OPERATIONS 

(3-0). 

The  environmental  effects  covered  in  this  course  include  spacecraft  charging,  space  radiation  effects,  natural  and 
artificial  space  debris,  and  atmospheric  effects.  The  nature  of  the  physical  interactions  is  emphasized.  PREREQUI- 
SITE: PH2514. 

PH3652   QUANTUM  MECHANICS  (  4  -  1  ). 

This  course  covers  the  fundamentals  of  quantum  mechanics  that  are  required  for  applications  in  combat  systems 
technology.  Wave-particle  duality  and  the  Schrodinger  equation,  bound  states,  scattering  by  simple  barriers,  WKB 
approximation,  expectation  values  and  operators,  rotationally  invariant  potentials,  hydrogen  atom,  quantum  theory  of 
angular  momentum,  spin,  identical  particles,  Pauli  exclusion  principle,  perturbation  theory.   PREREQUISITES: 
PH1623,  PH3152,  PH3391    . 
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PH3653  QUANTUM  MECHANICS  (  4  - 1  ). 

An  introduction  to  quantum  mechanics.  Topics  include:  Wave  functions  and  the  Shroedinger  equation,  bound-state 
solutions  in  quantum  wells,  free  particles  and  wave  packets,  the  uncertainty  principle,  scattering-state  solutions  by 
tunnel  barriers,  mathematical  structure  of  quantum  mechanics,  atomic  energy  levels,  quantum  theory  of  angular 
momentum,  identical  particles  and  the  exclusion  principles,  the  periodic  table,  free-electron  gas  and  applications  to 
solid-state  physics,  stationary  perturbation  theory,  time-dependent  perturbation  theory  magnetic  effects.  PREREQUI- 
SITE: PH2652,  PH3152,  PH3991. 

PH3782  THERMODYNAMICS  AND  STATISTICAL  PHYSICS  (  4  -  0  ). 

Entropy,  temperature,  Boltzmann  factor  and  Gibbs  factor  are  developed  from  a  quantum  point  of  view.  Blackbody 
radiation,  chemical  potential,  partition  function,  Gibbs  sum  and  applications  to  an  ideal  gas  are  covered.  Fermi-Dirac 
and  Bose-Einstein  statistics  and  applications  to  degenerate  systems;  Gibbs  free  energy,  Helmholtz  free  energy, 
enthalpy,  kinetic  theory,  phase  transformations,  chemical  reactions.  PREREQUISITES:  PH2724  and  PH3653. 

PH3800  INTRO  TO  THE  EFFECTS  OF  CONVENTIONAL  AND  UNCONVENTIONAL  WEAPONS  (  4  -  0  ). 

Dynamic  behavior  of  ductile  and  brittle  materials.  Hugoniots.  Target  failure  mechanisms;  penetration  at  high  veloci- 
ties; shaped  charges;  nuclear,  chemical,  and  biological  weapons  effects.  PREREQUISITE:  MS2201  or  consent  of 
instructor. 

PH3802  WEAPONS,  WEAPONS  EFFECTS  AND  WEAPONEERING  (  4  -  0  ). 

This  course  is  designed  primarily  for  students  of  the  Information  Warfare  Curriculum  (595).  The  course  gives  an 
introduction  to  the  planning  and  targeting  process  of  joint  air  operations,  followed  by  discussion  of  the  current  types  of 
warheads  including  nuclear  warheads,  basic  principles  governing  the  warhead  target  interaction.  An  introduction  to 
the  principles  of  "Weaponeering",  the  estimate  of  target  course  concludes  with  concepts  of  directed  energy  weapons, 
lasers  and  high  power  microwave  beams  and  their  effects  on  target  of  interest.  PREREQUISITES:  Basic  physics, 
MA1 1 1 7/1 1 1 8  or  equivalent,  U.S.  citizenship  and  SECRET  clearance. 

PH3855  NUCLEAR  PHYSICS  (  4  ■  0  ). 

This  is  the  first  in  a  sequence  of  graduate  specialization  courses  on  nuclear  weapons  and  their  effects.  This  course 
deals  with  the  underlying  principles  of  nuclear  physics,  including  nuclear  forces,  models,  stability,  reactions  and  decay 
processes,  and  interaction  of  high  energy  particles  with  matter.  PREREQUISITES:  PH3152,  PH3360,  and  PH3653  or 
equivalents.  The  course  PH3653  may  be  taken  concurrently. 

PH3921    NONLINEAR  DYNAMICS,  CHAOS,  FRACTALS  AND  ALL  THAT  (Variable  hours  2-0  to  3-0.)  (  V  -  0  ). 

The  existence  of  chaotic  dynamics  has  been  discussed  in  the  literature  for  many  decades  and  is  associated  with 
names  like  Poincare,  Birkhoff,  Kolmogorov  and  others.  However,  it  is  only  recently  that  the  wide  ranging  impact  of 
chaos  has  been  recognized.  The  field  is  undergoing  explosive  growth  and  many  applications  have  been  made  across 
a  broad  spectrum  of  scientific  disciplines  -  ecology,  economics,  physics,  chemistry,  engineering,  and  fluid  mechanics. 
Much  effort  is  driven  by  the  hope  that  it  may  be  possible  to  find  unifying  principles  that  characterize  and  classify  large 
classes  of  nonlinear  complex  systems.  This  course  is  an  introduction  into  the  concepts  and  the  language  used  in  this 
rapidly  growing  exciting  field  from  a  physicist's  point  of  view.  PREREQUISITE:  PH2151  or  equivalent. 

PH3991   THEORETICAL  PHYSICS  (  4  - 1  ). 

Discussion  of  heat  flow,  electromagnetic  waves,  elastic  waves,  and  quantum-mechanical  waves;  applications  of 
orthogonal  functions  to  electromagnetic  multipoles,  angular  momentum  in  quantum  mechanics,  and  to  normal  modes 
on  acoustic  and  electromagnetic  systems.  Applications  of  complex  analysis  to  Green  Function  in  quantum  mechanics 
and  electromagnetism.  Application  of  Fourier  series  and  transforms  to  resonant  systems.  Applications  of  partial 
differential  equation  techniques  to  equation  of  physics.  PREREQUISITES:  Basic  physics,  multivariate  calculus, 
vector  analysis,  Fourier  series,  complex  numbers,  and  ordinary  differential  equations. 

PH3992-3998  SPECIAL  TOPICS  IN  INTERMEDIATE  PHYSICS  (Variable  hours  1-0  to  4-0.)  (  V  -  0  ). 

Study  in  one  of  the  fields  of  intermediate  physics  and  related  applied  areas  selected  to  meet  special  needs  or  interests 
of  students.  The  course  may  be  conducted  as  a  seminar  or  supervised  reading  in  different  topics.  PREREQUISITES. 
A  2000  level  course  appropriate  to  the  subject  to  be  studied,  and  consent  of  the  Department  Chairman.  The  course 
may  also  be  taken  on  a  Pass/Fail  basis  provided  the  student  has  requested  so  at  the  time  of  enrollment. 

PH4001    PHYSICS  THESIS  PRESENTATION  (  1  -  0  ). 

This  course  provides  students  with  the  opportunity  to  develop  the  ability  to  deliver  a  briefing  on  a  technical  subject  by 
presenting  their  thesis  to  other  students  and  faculty.  This  course  is  required  of  all  students  working  for  a  degree  from 
the  Physics  Department  and  of  all  Combat  Systems  students  not  presenting  their  thesis  in  some  other  department. 
PREREQUISITE:  At  least  two  quarters  of  thesis  research. 

PH4054  PHYSICS  OF  DIRECTED  ENERGY  WEAPONS  (  4  -  0  ). 

This  course  is  an  in-depth  study  into  the  beam  weapon  concepts.  Topics  covered  are:  relativistic  electron  beams,  their 
equilibrium,  propagation  losses  and  stability;  giant  power  accelerator  concepts;  target  interaction;  proton  beams; 
neutral  particle  beams,  their  production  and  limitations;  high  power  microwave  beams;  high  energy  laser  beams,  their 
production,  atmospheric  propagation  and  control  and  their  interaction  with  targets.  PREREQUISITES:  PH2151  and 
PH3352  (or  equivalents)  and  SECRET  clearance. 
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PH4055  FREE  ELECTRON  LASER  PHYSICS  (  3  -  0  ). 

The  physical  principles  describing  free  electron  lasers  are  explained  with  applications  to  ship  defense  from  sea- 
skimming  missiles,  and  to  new  radiation  sources  for  scientific  research.  Theory  is  applied  to  experimental  facilities 
around  the  world.  Topics  include  optical  resonator  design,  general  laser  concepts,  laser  beam  propagation,  relativistic 
electron  dynamics,  phase-space  analysis,  and  numerical  simulation.  PREREQUISITE:  PH4353,  E&M. 

PH4056  RADIOFREQUENCY  WEAPONS,  HIGH  POWER  MICROWAVES,  AND  ULTRAWIDEBAND  SYSTEMS 
(4-2). 

This  course  outlines  High  Power  Microwave  (HPM)  and  RF  weapons  technology,  design,  and  progress  including 
sources,  systems  integration,  and  effects  of  these  emerging  capabilities.  Definitions  and  terminology;  calculations 
concerning  the  effects  upon  electronics  such  as  burnout  and  upset;  narrowband  and  wideband  modulation;  and  RF 
radiation,  propagation,  and  coupling  will  be  presented.  The  generation  of  high  power  electromagnetic  fields  in  com- 
pact sources,  testing,  EMI/EMC  fratricide/suicide  issues,  and  transition  to  employment  as  operational  systems  in  a 
variety  of  applications  will  be  described.  Additionally,  intelligence  concerning  the  growing  RF  weapons  threat  will  be 
analyzed  with  particular  attention  paid  to  asymmetrical  threat  aspects  of  these  developments.  PREREQUISITE: 
PH3352  or  equivalent.  SECRET/U.S.  ONLY. 

PH4162  MECHANICS  OF  CONTINUA  (  3  -  0  ). 

The  foundations  of  fluid  mechanics  presented  in  the  tensor  formulation.  Scalars,  vectors,  and  tensors;  tensor  differen- 
tial and  integral  calculus;  the  stress  tensor  and  rate  of  deformation  tensor;  principal  values,  deviators,  and  other 
invariants;  fundamental  laws:  conservation  of  mass,  linear  momentum,  angular  momentum,  and  energy;  constitutive 
equations;  non-Newtonian  fluids;  Visco-Plastic  materials.  PREREQUISITE:  PH3172  or  equivalent. 

PH4209  EO/IR  SYSTEMS  AND  COUNTERMEASURES  (  3  -  2  ). 

This  unclassified  course  for  students  in  interdisciplinary  curricula  treats  the  military  applications  of  electro-optic 
systems,  including  IR  and  EO  seekers  and  trackers,  surveillance  and  missile  warning  systems,  and  laser  rangers  and 
designators.  Scanning  FLIR  and  IRST  systems  and  array  applications  will  be  included.  Signature  suppression  and 
generic  active  and  passive  countermeasure  approaches  will  be  discussed.  Laboratory  work  will  deal  with  EO/IR 
devices  and  possible  countermeasure  techniques.  PREREQUISITES:  PH3208,  MA3139. 

PH4253  SENSORS,  SIGNALS,  AND  SYSTEMS  (  4  -  2  ). 

This  course  treats  the  physical  phenomena  and  practical  problems  involved  in  sensor  systems  for  electromagnetic 
signals  in  the  EO/IR  range.  Topics  included  are:  optical  modulation,  nonlinear  optics,  acousto-optics;  atmospheric 
molecular  absorption  characteristics  and  mechanisms  of  detectors  for  optical  and  infrared  radiation,  noise  in  detec- 
tors, cooling  systems;  image  intensifiers,  television  and  FLIR  systems;  detecting,  tracking  and  homing  systems; 
signal  sources,  target  signatures  and  backgrounds;  laser  target  designators,  laser  radars,  the  range  equation.  The 
laboratory  will  include  experiments  related  to  this  material  as  well  as  to  that  of  the  preceding  course,  PH3252. 
PREREQUISITES:  PH3653,  PH3292,  and  PH3352  or  equivalent. 

PH4254  THERMAL  IMAGING  AND  SURVEILLANCE  SYSTEMS  (  4  -  0  ). 

This  course  is  intended  as  a  capstone  course  to  follow  the  sequence  PH3252  and  PH4253,  or  the  sequence  PH2207 
and  PH3208.  It  will  address  the  system  analysis  and  technology  of  infrared  imaging  and  search/track  systems, 
including  the  derivation  of  system  performance  measuies  such  a  Minimum  Detectable  Temperature  Difference,  (MDT), 
and  Minimum  Resolvable  Temperature  Difference  (MRTD)  in  terms  of  the  optics,  scanner,  detectors,  display,  and 
human  operator  characteristics.  Performance  Prediction  codes  and  Tactical  Decision  aids  (TDAs)  will  be  analyzed  for 
current  Forward  Looking  Infra  Red  (FLIR)  Systems,  and  comparable  codes  for  IRSTs  discussed.  Criteria  for  target 
detection  and  transference  of  contrast  will  be  compared.  Integrated  Focal  Plane  Array  Technology  will  be  explored  for 
application  to  second  generation  FLIR  and  Staring  Imager  development.  PREREQUISITE:  PH3208  or  PH4253  or 
consent  of  instructor. 

PH4271  LASERS,  OPTOELECTRONICS  AND  ELECTRO-OPTICS  1(4-1). 

The  first  course  in  a  comprehensive  two-course  sequence  covering  the  physics  of  lasers,  optoelectronic  and  electro- 
optical  devices.  Spontaneous  and  stimulated  radiative  transitions,  blackbody  radiation.  Optical  attenuation  and 
amplification  rate  equations.  Basic  laser  theory,  gain  saturation,  homogeneous  and  inhomogeneous  effects.  Optical 
resonators,  laser  modes,  coherence.  Q-switching,  mode  locking,  pulse  compression,  laser  pumping  and  tuning 
mechanisms.  Discussion  of  various  practical  gas  and  semiconductor  lasers.  Introduction  to  the  ray  equation  and 
beam  propagation  in  homogeneous  and  inhomogeneous  media.  Absorption  and  scattering  and  radiation  in  the 
atmosphere.  PREREQUISITES:   PH3292,  PH3352  and  PH3653,  or  equivalents. 

PH4272  LASERS,  OPTOELECTRONICS  AND  ELECTRO-OPTICS  II  (  4  - 1  ). 

The  second  course  in  a  two-course  covering  the  physics  of  lasers,  optoelectronic  and  electro-optical  devices.  Physics 
of  optoelectronic  detection,  noise,  detector  figures-of-merit.  Photovoltaic,  photoconductive,  bolometric  and  charge- 
coupled  (CCD)  detector  families.  1-D  and  2-D  (focal-plane  array)  detectors.  Image  intensifiers  and  night  vision 
systems.  Gaussian  beams.  Physics  of  optical  fibers  and  their  practical  applications.  Optical  properties  of  anisotropic 
media  and  their  applications,  electro-optical  effects  and  modulators.  Introduction  to  nonlinear  optics,  optical  harmonic 
generation,  parametric  amplification  and  optical  heterodyning.  PREREQUISITES:  PH4271  and  PH4654  or  equiva- 
lents. 


279 


PH4273  PHYSICS  OF  ADVANCED  IMAGING  SYSTEMS  (  4  -  2  ). 

A  course  in  the  physical  optics  of  advanced  imaging  techniques.  Introduction  to  Fourier  optics,  spatial  frequency, 
sampling,  and  transfer  function  concepts.  Beam  diffraction  from  the  linear  systems/Fourier  transform  perspective: 
beam  patterns,  phased  arrays,  beam  forming  and  beam  steering.  Wavefront  coherence  and  its  characterization. 
Optical  transfer  functions,  modulation  transfer  functions  and  diffraction-limited  resolution  of  optical  and  RF 
systems.  Performance  characterization  of  imaging  systems:  NEP,  NEFD,  MDFD,  and  MDTD.  Introduction  to  optical 
information  processing:  spatial  light  modulators,  optical  correlation  and  pattern  recognition,  optical  tracking.  Introduc- 
tion to  atmospheric  turbulence  and  its  effects  on  beam  propagation.  Introduction  to  adaptive  optics.  PREREQUI- 
SITES: PH3292  or  equivalent.  PH4272  is  recommended  as  a  concurrent  course. 

PH4274  PHYSICS  OF  ACTIVE  ELECTROMAGNETIC  DETECTION  AND  ENGAGEMENT  (  4  -  1  ). 

A  course  in  the  physics  of  radar  and  high-power  RF/microwave  systems.  Radiometry  and  the  propagation  of  electro- 
magnetic energy.   Radar  equation  and  its  relationship  to  radiometry.  Noise  and  minimum  detection  threshold  criteria. 
Range  gating,  scanning  and  range  ambiguity.  Target  cross-section  and  polarization  effects.  Doppler  techniques. 
Correlation  analysis  of  signals  and  signal  coherence.  Synthetic  aperture  methods.  Absorption  and  scattering  of  RF/ 
microwave  beams  by  the  atmosphere.  Modulation  and  demodulation  techniques,  pulse  compression,  chirping  and 
signal  recovery.  Ultra-wideband  and  monopulse  radars.  Tracking  and  jamming.  Propagation  of  high-power  beams  and 
thermal  blooming/defocusing  in  the  atmosphere.  Introduction  to  RF/microwave  weapons  and  their  effects. 

PH4283  LASER  PHYSICS  (  4  -  0  ). 

The  physics  of  lasers  and  laser  radiation.  Topics  will  include:  spontaneous  and  stimulated  emission,  absorption, 
interaction  of  radiation  with  matter;  line  broadening  mechanisms;  optical  and  electrical  pumping;  gain;  properties  of 
laser  beams;  Gaussian  beams;  stable  and  unstable  resonators;  rate  equations;  output  coupling;  mode  locking;  short 
pulsing;  specifics  of  solid  state  and  gas  laser  systems;  high  energy  and  high  power  lasers;  laser-surface  interaction; 
air  breakdown;  laser  supported  detonation  waves;  laser  isotope  separation;  and  laser  fusion.  PREREQUISITE: 
PH4051  or  equivalent. 

PH4353  TOPICS  IN  ADVANCED  ELECTRICITY  AND  MAGNETISM  (  4  -  0  ). 

Topics  selected  from:  Electromagnetic  radiation,  including  radiation  from  antennas  and  accelerating  particles,  and 
radiation  scattering  from  charged  particles.  Additional  topics  may  include  Cerenkov  radiation,  free  electron  lasers,  and 
the  relativistic  formulation  of  electrodynamics.  PREREQUISITES:  PH3152,  PH3352  and  PH3991. 

PH4354  ADVANCED  ELECTROMAGNETIC  RADIATION  (  4  -  0  ). 

Electromagnetic  radiation  from  accelerating  particles  and  antennas,  including  Yagi  antennas  and  phased  arrays. 
Radar  sources  such  as  klystrons.  Radiation  scattering,  including  Rayleigh  scattering,  Mie  scattering  and  scattering 
from  rough  surfaces.  Relativistic  electrodynamics.  PREREQUISITES:  PH3352  and  PH3991. 

PH4371    CLASSICAL  ELECTRODYNAMICS  (  3  -  0  ). 

Tensors  in  special  relativity.  Classical  relativistic  electromagnetic  field  theory.  Lorentz  electron  theory.  PREREQUI- 
SITES: PH4353  and  familiarity  with  the  special  theory  of  relativity  and  Lagrangian  mechanics. 

PH4410  ADVANCED  ACOUSTICS  LABORATORY  ( 1  -  6  ). 

Advanced  laboratory  projects  in  acoustics.  Through  the  performance  of  experiments  drawn  from  diverse  fields  of 
acoustics,  the  student  is  introduced  to  the  problems  and  opportunities  of  acoustics  research.  For  each  experiment  the 
student  is  guided  through  the  scientific  literature  on  the  subject,  the  construction  of  the  equipment,  the  collection  and 
analysis  of  the  data,  and  the  writing  of  a  research  report.  PREREQUISITE:  PH3451. 

PH4453  SCATTERING  AND  FLUCTUATION  OF  SOUND  IN  THE  OCEAN  (  4  -  0  ). 

An  advanced  treatment  of  the  effects  of  variations  of  the  ocean  and  its  boundaries  on  ocean  noise  and  the  scattering 
and  fluctuation  of  sound.  Topics  include:  multipole  radiation  fields  and  noise  sources  in  the  sea,  coherence  and 
incoherence,  probability  density  functions,  the  Hemholtz  integral  and  general  scattering  formalism,  scattering  from 
objects,  correlations  and  frequency  spectra  of  sound  scattered  from  rough  boundaries,  fluctuations  associated  with 
variability  in  the  medium.  PREREQUISITE:  PH3452  or  consent  of  the  instructor. 

PH4454  SONAR  TRANSDUCER  THEORY  AND  DESIGN  (  4  -  2  ). 

A  treatment  of  the  fundamental  phenomena  basic  to  the  design  of  sonar  transducers,  specific  examples  of  their 
application  and  design  exercises.  Topics  include  piezoelectric,  magnetostrictive  and  hydromechanical  effects. 
Laboratory  includes  experiments  on  measurement  techniques,  properties  of  transducer  materials,  characteristics  of 
typical  navy  transducers,  and  a  design  project.  A  field  trip  to  visit  one  or  more  transducer  manufacturers  is  normally 
scheduled  during  the  course.  PREREQUISITE:  PH3452  (may  be  taken  concurrently). 

PH4455  SOUND  PROPAGATION  IN  THE  OCEAN  (  4  -  0  ). 

An  advanced  treatment  of  the  subject.  Topics  include:  reflection  of  spherical  waves  from  ocean  boundaries;  normal 
mode  propagation  of  sound;  inhomogeneous  wave  equation  and  the  point  source  in  cylindrical  coordinates;  shallow 
water  channel  with  fluid  and  solid  bottoms;  the  deep  sound  channel  and  the  WKB  approximation;  range-dependent 
channels;  adiabatic  normal  modes  and  the  parabolic  equation;  multi-path  propagation;  application  to  matched  field 
processing  and  source  localization.  PREREQUISITE:  PH3452  or  consent  of  instructor. 


PH4459  SHOCK  WAVES  AND  HIGH-INTENSITY  SOUND  (  3  ■  0  ). 

Nonlinear  oscillations  and  waves  on  strings;  the  nonlinear  acoustic  wave  equation  and  its  solution;  the  parametric 
array;  the  physics  of  shock  waves  in  air  and  in  water.  PREREQUISITE:  PH3451. 

PH4515  PHYSICS  OF  THE  SATELLITE  ENVIRONMENT  (  3  -  2  ). 

A  graduate  level  treatment  of  the  structure  and  properties  of  the  near  earth  space  environment  and  some  aspects  of 
solar  physics.  Topics  (usually  two  per  quarter)  are  chosen  from:  ionospheric  composition,  ionospheric  radio  wave 
propagation,  structure  of  the  magnetosphere,  the  geomagnetic  field,  solar  structure  and  emissions,  spacecraft/ 
environment  interactions.  PREREQUISITES:  PH2514  and  a  3000  level  course  in  electromagnetism.  Some  back- 
ground in  plasma  physics  is  desirable. 

PH4531    INTRODUCTION  TO  ASTROPHYSICS  (  4  -  0  ). 

Introduction  to  theories  of  stellar  structure,  energy  transport  in  stars,  and  stellar  evolution;  recent  advances  in  solar 
physics;  supemovae,  pulsars,  black  holes,  and  the  origin  of  the  universe  will  be  topics  of  discussion.  PREREQUI- 
SITES: PH3152  and  PH3352. 

PH4653  QUANTUM  DEVICES  (  4  - 1  ). 

This  course  covers  the  essentials  of  solid-state  physics  necessary  to  understand  the  role  played  by  semiconductor 
heterojunctions,  multilayers  and  microstructures  in  modern  quantum  devices.  Topics  in  the  theory  of  bulk  solid-state 
physics  include  crystal  structures,  diffraction  from  periodic  structures,  vibrational  properties  of  lattices,  energy  band 
structure,  theory  of  donor  (acceptor)  levels  and  equilibrium  carrier  statistics.  We  then  cover  semiconductor 
homojunctions  and  heterojunctions,  quantum  wells  and  the  two-dimensional  electron  gas,  and  devices  that  incorpo- 
rate these  effects.  PREREQUISITE:  PH3652. 

PH4654  SEMICONDUCTOR  DEVICE  PHYSICS  (  4  -  0  ). 

Physics  of  the  structural,  electronic,  transport  and  optoelectronic  properties  of  semiconductors,  with  an  emphasis  on 
the  role  played  by  semiconductor  heterojunctions,  multilayers  and  microstructures  in  modern  high-speed  electronic. 
devices.  Topics  include:  Crystal  structures;  energy  band  theory  and  bandstructures  of  Si,  lll-VI  semiconductors; 
effective-mass  theory;  carrier  statistics;  heavy  doping  in  semiconductors;  lattice-vibrational  properties;  electron 
scattering  mechanisms;  charge  transport  in  semiconductors;  high  electric-field  effects;  minority  carrier  lifetimes  an 
diffusion  lengths;  physics  of  the  charge-control  barriers  that  underlie  device  operation-PN  junctions,  Schottky  barriers, 
thermoinic  emission,  strain  effects,  heterojunctions,  quantum  wells  and  resonant-tunneling  structures;  physics  of 
representative  devices-bipolar  and  field-effect  transistors  including  their  heterostructure  versions,  resonant-tunneling 
diodes  and  transistors;  quantum-well  and  quantum-dot  devices;  device  fabrications  methods  and  a  discussion  of  the 
fundamental  limits  to  device  technology.  PREREQUISITES:  PH3653,  PH3152. 

PH4661   PLASMA  PHYSICS  1(4-0). 

Introduction  to  plasma  physics;  single  particle  dynamics  (orbit  theory),  MHD  fluid  theory,  electromagnetic  waves, 
instability,  diffusion,  and  breakdown  in  gases.  PREREQUISITE:  PH3352  or  equivalent. 

PH4662   PLASMA  PHYSICS  II  (  3  -  0  ). 

A  continuation  of  Plasma  Physics  I.  Applications  of  the  hydromagnetic  equations  to  the  study  of  macroscopic  motions 
of  plasma;  classification  of  plasma  instabilities;  kinetic  theory,  the  Boltzmann  equation  and  the  macroscopic-momen- 
tum transport  equation;  plasma  oscillations  and  Landau  damping;  nonlinear  effects,  shock  waves,  radiations  from 
plasma,  sheath  theory.  PREREQUISITE:  PH4661  or  consent  of  instructor. 

PH4750  SOLIDS  AND  RADIATION  EFFECTS  (  4  -  0  ). 

An  introduction  to  solid  state  physics  and  radiation  effects.  Free  electron  theory,  bands,  semiconductors,  and  lattice 
structure  are  discussed.  Radiation  damage  mechanisms,  TREE,  and  hardening  concepts  are  introduced.  PREREQ- 
UISITE: PH4760. 

PH4760  SOLID  STATE  PHYSICS  (  4  -  0  ). 

Fundamental  theory  dealing  with  solids:  crystals,  binding  energy,  lattice  vibration,  dislocations  and  mechanical 
properties,  free  electron  theory,  band  theory,  properties  of  semi-conductors  and  insulators,  magnetism.  PREREQUI- 
SITE: PH3653. 

PH4771   STATISTICAL  PHYSICS  (  3  -  0  ). 

Kinetic  theory  and  the  Boltzmann  theorem,  configuration  and  phase  space,  the  Liouville  theorem,  ensemble  theory, 
microcanonical,  canonical  and  grand  canonical  ensembles,  quantum  statistics;  applications  to  molecules,  Bose- 
Einstein  gases,  Fermi-Dirac  liquids  and  irreversible  processes.  PREREQUISITE:  PH3782. 

PH4856  PHYSICS  OF  NUCLEAR  WEAPONS  (  4  -  0  ). 

This  course  considers  questions  of  weapons  design  and  the  environments  which  are  created  by  the  nuclear  explosion. 
Topics  are:  principles  affecting  weapon  yield  efficiency,  explosion  phenomenology  in  various  ambient  environments, 
blast  and  shock,  thermal  radiation,  X-rays  and  gamma  rays,  neutron  fluxes,  electromagnetic  pulse,  radioactive  fallout 
models.  PREREQUISITE:  PH3653  and  SECRET  clearance. 


PH4857   HIGH  VELOCITY  IMPACT  AND  WARHEAD  DESIGN  (  4  - 1  ). 

This  course  is  an  introduction  to  the  physics  of  high  strain  rate  phenomena  as  they  occur  in  high  velocity  impacts  of 
projectiles  on  targets  and  the  explosive  dispersion  of  material  from  exploding  warhead.  Topics  in  the  first  part  are 
stress  and  strain  phenomena,  elastic  plastic  waves  in  ductile  materials,  Shockwaves  in  solids  and  the  physics  of 
explosively  driven  plates.  In  part  two  various  types  of  warhead  designs  are  discussed.  PREREQUISITE:  SE3172. 

PH4858  WEAPONS  LETHALITY  AND  SURVIVABILITY  (  4  -  0  ). 

This  course  is  an  introduction  to  the  physics  of  high  velocity  projection  penetration  onto  targets  and  laser  radiation 
effects  on  targets.  Topics  are:  physics  of  projectile  penetration,  penetration  and  perforation  models,  warhead  kill 
probability,  laser  range  equation,  laser  propagation  effect,  and  laser  target  interaction.  PREREQUISITES:  PH4857. 

PH491 1    SIMULATION  OF  PHYSICAL  AND  WEAPON  SYSTEMS  (  3  -  2  ). 

The  role  of  computation  physics  in  modern  weapons  development  and  combat  simulations.  The  programming 
language  is  C  within  the  UNIX  operating  systems.  Applications  emphasize  physical  principles  of  weapons  develop- 
ment, and  the  use  of  graphics.  Subject  matter  includes  random  number  distributions,  projectile  and  fragment  disper- 
sion, free  electron  laser  simulation,  molecular  dynamics  in  solids,  liquids  and  gases,  wave  propagation  in  various 
media,  and  numerical  integration  methods.  PREREQUISITES:  PH2151,  PH2911,  and  PH3352. 

PH4971   QUANTUM  MECHANICS  1(3-0). 

Review  of  Lagrange's  and  Hamilton's  equations  of  motion.  Poisson  brackets;  general  principles  of  non-relativistic 
quantum  mechanics;  stationary  states.  PREREQUISITES:  PH3152,  PH3653. 

PH4972  QUANTUM  MECHANICS  II  (  3  -  0  ). 

Addition  of  angular  momenta;  scattering  theory;  additional  topics  of  interest  to  students  and  instructor.  PREREQUI- 
SITE: PH4971. 

PH4973  QUANTUM  MECHANICS  III  (  3  -  0  ). 

General  principles  of  relativistic  quantum  mechanics;  properties  and  solutions  of  relativistic  wave  equations.  PRE- 
REQUISITE: PH4972. 

PH4984  ADVANCED  QUANTUM  PHYSICS  (  4  ■  0  ). 

Quantum  mechanics  in  the  Dirac  format.  Angular  momentum,  spin,  spin  resonance.  Additional  topics  may  include 
group  theoretical  applications  to  selection  rules  and  crystal  fields,  variational  principles,  self-consistent  fields  in  the 
many-electron  atom,  scattering  theory,  and  polyatomic  molecules.  PREREQUISITES:  PH3152  and  PH3653. 

PH4991    RELATIVITY  AND  COSMOLOGY  (  3  ■  0  ). 

Einstein's  general  theory  of  relativity;  the  three  classical  tests;  the  Schwarzchild  singularity  and  black  holes;  cosmo- 
logical  models  and  their  relations  with  observations;  introduction  to  modern  developments;  gravitational  waves, 
problems  of  quantum  cosmology  and  superspace.  PREREQUISITE:  PH4371. 

PH4992-4998  SPECIAL  TOPICS  IN  ADVANCED  PHYSICS  (Variable  hours  1-0  to  4-0.)  (  V  -  0  ). 

Study  in  one  of  the  fields  of  advanced  physics  and  related  applied  areas  selected  to  meet  special  needs  or  interests  of 
students.  The  course  may  be  conducted  as  a  seminar  or  supervised  reading.  The  course  carries  a  letter  grade  and 
may  be  repeated  in  different  topics.  PREREQUISITES:  A  3000  level  course  appropriate  to  the  subject  to  be  studied, 
and  consent  of  the  Department  Chairman.  It  may  also  be  taken  on  a  Pass/Fail  basis  if  the  student  has  requested  so  at 
the  time  of  enrollment. 

SE2013  INTRODUCTORY  APPLIED  PHYSICS  LABORATORY  (  3  -  4  ). 

This  course  is  an  introduction  to  basic  electronic  test  instrumentation  and  basic  passive  and  active  circuit  compo- 
nents, with  emphasis  on  extensive,  practical  hands-on  exposure  to  laboratory  hardware  and  devices.  Included  are  the 
measurement  and  signal  processing  of  analog  signals  and  analog  sensors/transducers  as  well  as  applied  Fourier 
analysis  and  transfer  functions.  Operational  amplifiers  are  introduced  as  building  blocks  of  analog  systems.  Negative 
feedback  amplifiers  and  op-amp  applications  are  covered  as  well  as  positive  feedback  and  oscillators.  Some  back- 
ground in  laboratory  instrumentation  and  simple  DC  and  AC  circuit  elements  is  assumed.  PREREQUISITES:  College- 
level  basic  physics  and  mathematics,  plus  simple  electrical  circuits  (e.g.  PH1322). 

SE2014  INTERMEDIATE  APPLIED  PHYSICS  LABORATORY  (  3  -  4  ). 

This  course  is  a  continuation  of  the  instrumentation  and  signal  processing  topics  begun  in  SE2013.  Included  are 
controllable  oscillators  and  RF  modulation/demodulation  techniques.  Basic  electrical  noise  sources  and  active  filters 
are  covered.  The  basics  of  elementary  digital  logic  gates  and  ICs  are  covered,  as  well  as  an  overview  of  some 
relevant  microcomputer  topics,  such  as  digital  encoding  schemes,  analog  and  digital  interfacing,  and  serial  communi- 
cations and  networking.  At  the  discretion  of  the  instructor,  a  hands-on  class  project,  incorporating  the  course  material, 
may  be  assigned.  Typical  projects  are:  in-air  sonar  systems,  radio  receivers  and  transmitters,  and  opto-electronic 
communications  links. 


SE2020  COMBAT  SYSTEMS  REQUIREMENTS  AND  DESIGN  (  1  -  0  ). 

This  course  develops  the  requirements  for  and  investigates  the  conceptual  system  design  for  combat  systems  of 
contemporary  interest.  The  operational  problem  selected  for  detailed  definition  and  solution  are  at  the  limits  of  today's 
technology  and  operational  arts.  Examples  include  defense  against  tactical  ballistic  missiles,  zero-collateral-damage 
counter-battery  combat  systems,  and  shallow  water  antisubmarine  and  mine  warfare  robot  based  systems.  The 
system  project  is  introduced  in  the  first  quarter  of  the  student's  curriculum.  Subsequent  quarters  involve  seminars, 
guest  lectures,  and  discrete  problems  and  subprojects  integrated  into  the  courses  of  the  curriculum.  The  project  is 
brought  to  completion  in  a  systems  integration  course  (SE4021)  taught  in  the  third  quarter  before  graduation.  PRE- 
REQUISITE: Enrollment  in  the  Combat  Systems  Sciences  and  Technology  Curriculum  or  consent  of  the  instructor. 

SE2911    INTRODUCTION  TO  COMPUTATIONAL  PHYSICS  (  3  -  2  ). 

The  goal  of  this  course  is  the  development  of  the  student's  capability  for  solving  physics  problems  using  a  computer. 
Exercises  are  done  in  C  with  the  UNIX  operating  system  and  study  the  basic  statistics  to  understand  the  limits  of 
simulation.  Scientific  reports  are  written  by  students  to  describe  the  results  of  simulations.  The  simulations  exercises 
are  selected  to  emphasize  problems  that  can  only  be  solved  numerically.  This  course  supports  other  physics  courses 
of  the  Combat  Systems  and  Technology  Curriculum  with  emphasis  on  weapons  applications.  PREREQUISITE:  A 
basic  physics  course. 

SE3015  ADVANCED  APPLIED  PHYSICS  LABORATORY  (  3  -  4  ). 

Students  are  expected  to  integrate  the  material  that  they  learned  in  the  previous  two  courses  (SE2013  and  SE2014), 
along  with  some  additional  basic  material  on  embedded  microprocessors.  A  working  introduction  to  control  systems 
theory  is  provided  and  incorporated  into  an  autonomous  weapon  system  or  "robot".  With  the  exception  of  the  formal 
material  on  control  systems,  the  entire  course  is  devoted  to  the  project,  with  students  split  into  competing  teams,  each 
developing  independent  hardware  and  software.  At  the  end  of  the  quarter,  each  team's  system  competes  against  the 
others'  systems  in  a  comprehensive  contest  that  tests  the  students'  assimilation  of  both  the  formal  and  the  practical 
aspects  of  analog  and  digital  instrumentation,  sensor  interfacing  and  system  control.  PREREQUISITES:  SE2911  or 
other  C/C++  programming  course,  plus  SE2013  and  SE2014. 

SE3172  PHYSICS  OF  WEAPONS  SYSTEMS:  FLUID  DYNAMICS  OF  WEAPONS,  SHOCK  WAVES,  EXPLOSIONS 
(4-2). 

This  course  provides  the  basic  physical  principles  applicable  to  air-borne  and  water-borne  missiles,  as  well  as  the 
fluid  dynamics  of  shocks  and  explosions.  Topics  include:  Elements  of  thermodynamics,  ideal  fluid  flow,  elementary 
viscous  flows,  similitude  and  scaling  laws,  laminar  and  turbulent  boundary  layers,  underwater  vehicles,  classical 
airfoil  theory,  supersonic  flow,  drag  and  lift  of  supersonic  airfoils  with  applications  to  missiles,  fluid  dynamics  of 
combustion,  underwater  explosions.  PREREQUISITES:  PH2151  and  PH3991. 

SE3200    PHYSICS  OF  ELECTROMAGNETIC  SENSORS  AND  PHOTONIC  DEVICES  (  4  -  1  ). 

A  introductory  survey  of  the  physics  of  active  and  passive  electromagnetic  detection  systems,  primarily  for  Combat 
Systems  students  who  do  not  elect  to  follow  the  Electromagnetic  Sensors  specialization  track.  Basic  radiometry. 
Introduction  to  radar:  ranging  pulse  rate  and  range  ambiguity,  Doppler  measurements,  radar  equation,  target  cross- 
sections,  antenna  beam  patterns  and  phased  arrays.  Optoelectronic  displays;  CRTs,  LEDs,  LDCs,  plasma  displays. 
Introduction  to  lasers:  transitions,  population  inversion,  gain,  resonators,  longitudinal  and  transverse  resonator 
modes,  Q-switching,  mode-locking,  laser  applications.  Photodetection  basics:  noise  and  its  characterization,  photovol- 
taic, photoconductive  and  photoemissive  detectors,  image  intensifiers,  CCDs,  night  vision  systems.  Introduction  to 
optical  fibers  and  their  applications.  PREREQUISITES:  PH3292  and  PH3352  or  equivalents  or  by  permission  of 
instructor. 

SE3301    RADIATING  SYSTEMS  (  4  -  0  ). 

This  course  for  students  of  Operations  Research  and  other  weapon  system  oriented  non-engineering  curricula 
discusses  the  physical  principles  exploited  by  information  gathering  systems  with  emphasis  on  general  capabilities 
and  limitations.  After  a  general  introduction  to  wave  propagation,  topics  of  discussion  are  electromagnetic  waves, 
radar,  electro-optics  including  lasers  and  underwater  sound.  These  topics  will  be  applied  to  specific  systems  such  as 
missile  guidance,  sonobuoys,  and  phased  arrays  as  appropriate  to  the  class  and  instructor.  PREREQUISITE:  MA1118 
or  equivalent  may  be  taken  concurrently,  or  by  consent  of  instructor. 

SE3400  SURVEY  OF  UNDERWATER  ACOUSTICS  (  4  -  2  ). 

The  physics  of  the  generation,  propagation,  and  detection  of  sound  in  the  ocean.  Topics  include  the  acoustic  wave 
equation  and  its  limitations  in  fluids;  plane,  cylindrical,  and  spherical  waves;  the  ray  approximation;  reflection  of 
planes  waves  from  plane  boundaries;  radiation  of  sound  from  circular  piston,  continuous  line  source,  and  linear  array; 
speed  of  sound  and  absorption  in  the  ocean;  active  and  passive  sonar  equations;  transmission-loss  and  detection- 
threshold  models;  normal  mode  propagation  in  the  ocean;  the  parabolic  equation  approximation.  Laboratory  experi- 
ments include  surface  interference,  noise  analysis,  normal  modes,  and  acoustic  waveguides.  PREREQUISITES: 
PH2151  andPH3991. 
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SE3800  SURVEY  OF  THE  EFFECTS  OF  WEAPONS  (  4  -  0  ). 

Physics  of  high-velocity  impact  including  the  dynamic  behavior  of  ductile  and  brittle  materials  and  shock  waves  in 
solids.  Physics  of  projectile  penetration  at  high  velocities.  Shaped  charges.  Laser  propagation  and  laser-target 
interaction.  Nuclear  weapons  effects  including  blast  and  shock,  thermal  radiation,  X-rays,  neutron  flux,  electromag- 
netic pulse,  and  radioactive  fallout.  PREREQUISITES:  SE3172  and  PH2652. 

SE4006  TECHNICAL  ASSESSMENT  OF  WEAPON  SYSTEMS  (  4  -  0  ). 

This  course  is  designed  to  support  the  Intelligence  Curriculum.  Current  technical  trends  in  weapon  system  technolo- 
gies which  are  expected  to  significantly  affect  warfare  are  investigated.  Topics  covered  are:  nuclear  weapons  and  their 
effects,  nuclear  strategic  balance,  satellite  orbits,  directed  energy  weapon  concepts  (SDI),  future  weapon  concepts. 
PREREQUISITES:  SE3301  or  equivalent,  and  SECRET  clearance. 

SE4021    COMBAT  SYSTEM  PROJECT  INTEGRATION  (  4  -  0  ). 

This  course,  a  continuation  of  SE2020,  integrates  the  results  of  the  subsystem  studies  begun  in  SE2020  into  the 
design  of  a  combat  system  that  solves  an  operational  problem.  (See  SE2020  for  the  types  of  problems  studied.)  The 
resulting  solution  will  address  the  threat  and  operational  environment;  the  assignment  of  tasks  to  system  components; 
the  performance  of  the  system  in  terms  of  its  coverage,  fire  power,  reaction  time,  and  response  to  counter  measures; 
and  costs.  The  results  are  presented  to  an  experienced  external  review  group.  PREREQUISITES:  SE2020  or  consent 
of  the  instructor.  SECRET  clearance  required. 

SE4022  COMBAT  SYSTEMS  CAPABILITIES  (  3  -  0  ). 

An  advanced  study  of  the  technical  capabilities  of  current  acquisition  programs  within  DoD.  The  course  will  conduct 
an  in-depth  analysis  of  three  or  four  major  Combat  Systems  acquisition  programs  by  first  reviewing  the  technical 
background  required  of  the  program,  analysis  of  the  Mission-Need  statement,  review  of  the  programs  products  to  date 
and  capped  by  a  week  of  review  with  the  program's  technical  manager.  Topics  of  the  course  will  be  dictated  by 
availability  of  technical  managers.  PREREQUISITES:  SE2020,  SE3172,  SE3400,  and  SE4050  (or  equivalents). 

SE4050  PHYSICS  OF  ELECTROMAGNETIC  SENSOR  SYSTEMS  (  4  -  2  ). 

Introduction  to  the  physics  of  active  and  passive  electromagnetic  detection  systems.  Basic  radiometry.  Introduction  to 
radar:  ranging,  pulse  rate  and  range  ambiguity,  Doppler  measurements  radar  equation,  target  cross-sections,  antenna 
beam  patterns  and  phased  arrays.  Optoelectronic  displays:  CRTs,  LEDs,  LCDs,  plasma  displays.  Introduction  to 
lasers:  transitions,  population  inversion,  gain,  resonators,  longitudinal  and  transverse  resonator  modes,  Q-switching, 
mode-locking,  laser  applications.  Photodetection  basics:  noise  and  its  characterization,  photovoltaic,  photoconductive 
and  photoemissive  detectors,  image  intensifiers,  CCDs.  Introduction  to  optical  fibers  and  their  applications.  PREREQ- 
UISITES: PH3292,  PH3352  and  PH4653,  or  equivalents. 

SE4858  NUCLEAR  WARFARE  ANALYSIS  (  4  -  0  ). 

This  final  course  in  the  nuclear  weapons  effects  graduate  specialization  sequence  deals  with  technical  aspects  of 
strategic  and  tactical  nuclear  war.  Effects  which  nuclear  weapons  explosion  environments  have  on  various  defense 
platforms  and  systems  are  considered  together  with  methods  of  hardening  to  reduce  system  vulnerability  in  each  of 
the  effected  areas:  blast  and  shock,  thermal  radiation,  transient  effects  on  electronics.  EMP,  biological  effects  from 
contamination,  atmospheric  and  ionospheric  effects  on  communication,  detection  and  surveillance  systems.  PRE- 
REQUISITES: PH3171,  PH4856,  and  SECRET  clearance. 

SE4859  TECHNICAL  ASPECTS  OF  WEAPON  PROLIFERATION,  CONTROL  AND  DISPOSAL  (  3  -  0  ). 

This  course  is  designed  for  students  of  the  Combat  Systems  Sciences  and  Technology  Curriculum  taking  the  Weapon 
Effects  concentration.  The  course  address  technical  issues  of  detection  of  nuclear  weapon  materials,  covert  explo- 
sions, disposition  of  weapon  grade  material  and  nuclear  reactor  fuel,  control  and  disposition  of  chemical  and  biologi- 
cal weapons,  policy  issues  of  arms  proliferation  and  arms  control.  PREREQUISITE:  Consent  of  instructor. 

SE4860  ADVANCED  WEAPON  CONCEPTS  (  4  - 1  ). 

This  course  is  a  comprehensive  overview  of  the  components  and  underlying  technologies  of  modern  missile  technolo- 
gies. The  course  gives  an  introduction  to  missile  guidance,  missile  aerodynamic  design  considerations,  and  missile 
propulsion  technologies,  followed  by  an  introduction  to  the  physics  of  modern  conventional  warhead  designs  for 
missile  intercept  and  lethality  and  survivability  considerations.  PREREQUISITES:  The  course  required  good  compre- 
hension of  all  aspects  of  mechanics,  electromagnetism,  modern  optics  and  fluid  dynamics. 


284 


SPACE  SYSTEMS  ACADEMIC  GROUP 

Chairman: 

Rudolf  Panholzer 

Professor 

Code  SP,  Bullard  Hall 

Room  205 

(831)  656-2948 

DSN  878-2948 

James  M.  Bachelor,  MAJ,  U.S.  Air  Force,  Military  Instructor  (2000);  MS,  Air  Force  Institute  of  Technology,  1989. 

Susan  Higgins,  CDR,  U.S.  Navy,  Military  Instructor  (1999);  MS,  Naval  Postgraduate  School,  1988. 

Charles  M.  Racoosin,  Visiting  Assistant  Professor;  MS,  Naval  Postgraduate  School,  1998. 

The  Space  Systems  Academic  Group  is  an  interdisciplinary  association  of  faculty,  chaired  professors,  and  adjuncts 
representing  eight  separate  academic  disciplines.  The  Space  Systems  Academic  Group  has  responsibility  for  the 
academic  content  of  the  Space  Systems  Operations  and  the  Space  Systems  Engineering  curricula.  Instruction  is 
carried  out  by  faculty  members  attached  to  the  Group  as  well  as  the  following  academic  departments:  Aeronautics 
and  Astronautics,  Electrical  and  Computer  Engineering,  Mathematics,  Meteorology,  Oceanography,  Operations 
Research,  Physics  and  Systems  Management.  Thesis  topics  for  students  in  Space  Systems  Operations  are 
approved  by  the  group  and  the  final  thesis  is  approved  by  the  group  Chairman  in  addition  to  the  academic 
department  granting  the  degree  (if  any). 

GROUP  FACILITIES 

To  provide  laboratory  experience  several  facilities  have  been  developed  in  cooperation  with  other  academic 
departments. 

1)  Solar  Simulation  Facility 

2)  Flash  X-Ray  Facility 

3)  Electron  Linear  Accelerator 

4)  Navigational  Satellite  Receiver  Laboratory 

5)  Small  Satellite  Test  and  Development  Laboratory 

6)  Vibro-Acoustic  Test  and  Measurement  Facility 

7)  FLTSATCOM  Laboratory 

8)  Special  Compartmented  Information  Facility  for  Classified  Research  and  Theses  Work. 

9)  Spacecraft  Environment  Testing  Laboratory 

10)  Spacecraft  Attitude  Dynamics  and  Control  Laboratory 

1 1 )  Smart  Structures  Laboratory 

12)  Space  Warfare  Computer  Laboratory 

DEGREE  REQUIREMENTS 

The  Space  Systems  Engineering  students  earn  a  master's  degree  in  one  of  the  following  academic  departments: 
Aeronautics  and  Astronautics,  Computer  Science,  Electrical  and  Computer  Engineering,  Mechanical  Engineering, 
Physics  or  Mathematics.  Refer  to  degree  requirements  for  the  listed  departments. 

The  Space  Systems  Operations  students  are  awarded  the  degree  Master  of  Science  in  Space  Systems  Operations. 
A  minimum  of  45  quarter  hours  of  graduate  level  work  of  which  at  least  15  hours  must  represent  courses  at  the  4000 
level.  Graduate  courses  in  at  least  four  different  academic  disciplines  must  be  included  and  in  two  disciplines,  a 
course  at  the  4000  level  must  be  included.  There  is  also  a  requirement  of  three  courses  constituting  advanced  study 
in  an  area  of  specialization  and  a  six  week  experience  tour.  Each  student  is  required  to  write  a  thesis  which  is  space 
oriented.  The  study  program  must  be  approved  by  the  Chairman  of  the  Space  Systems  Academic  Group. 
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SPACE  SYSTEMS  COURSE  DESCRIPTIONS 

SS0810  THESIS  RESEARCH  (  0  -  8  ). 

Every  student  conducting  thesis  research  enrolls  in  this  course. 

SS2500  ORBITAL  MECHANICS  (  3  -  2  ). 

Fundamentals:  conic  sections,  coordinate  systems  and  transformations,  time.  The  two-body  problem:  Newton's  laws 
and  their  solution,  Kepler's  equation.  Orbital  maneuvering.  Orbit  determination.  Perturbations.  Mission  design. 

SS3001    MILITARY  APPLICATIONS  OF  SPACE  (  3  -  2  ). 

Space  Systems  and  technologies  of  interest  to  the  military.  Strategic  and  tactical  imagery  and  SIGNIT  requirements. 
Tasking  and  use  of  national  space  systems  and  ground  support  elements.  Vulnerability  considerations  and  impact  of 
current  R&D  programs.  PREREQUISITES:  SS2500,  Fourier  analysis  and  TOP  SECRET  clearance  with  SI/SAO. 

SS301 1   SPACE  TECHNOLOGY  AND  APPLICATIONS  (  3  -  0  ). 

An  introduction  to  space  mission  analysis  with  an  emphasis  on  those  space  missions  supporting  military  operations. 
Topics  include  space  history,  doctrine  and  organizations,  orbital  mechanics,  communication  line  analysis,  space 
environment,  spacecraft  technology,  and  military,  civil  and  commercial  space  systems.  PREREQUISITE:  MO1901. 

SS3035   MICROPROCESSORS  FOR  SPACE  APPLICATIONS  (  3  -  2  ). 

An  introduction  to  microprocessors  at  the  hardware/software  interface.  Machine  language  programming,  assembly 
language  programming,  I/O  systems  and  interfacing,  and  operating  systems.  PREREQUISITE:  EC2820. 

SS3041    SPACE  SYSTEMS  AND  OPERATIONS  1(4-2). 

Space  systems  mission  analysis  and  design.  Mission  characterization,  mission  evaluation,  requirements  determina- 
tion, cost  analysis  and  estimating,  cost  and  operational  effectiveness  analysis.  PREREQUISITES:  OS3604,  SS2041; 
OS3008  (taken  concurrently),  SECRET  clearance. 

SS3051    SPACE  SYSTEMS  AND  OPERATIONS  II  (  4  -  0  ). 

This  course  covers  the  theory,  applications  and  policy  of  selected  military  space  systems.  Topics  include  space-based 
navigation,  warning  and  weather,  satellite  command  and  control  and  space  surveillance.  Additional  topics  include 
space  threats,  tactics,  ground  application  tools  and  developing  a  space  annex  for  an  operations  plan.  PREREQUI- 
SITES: SS2500,  SS3011,  SECRET  clearance,  U.S.  Citizen. 

SS3525  AIR/OCEAN  REMOTE  SENSING  FOR  INTERDISCIPLINARY  CURRICULA  (  3  -  2  ). 

Principles  of  radiative  transfer  and  satellite  sensors,  and  methods  used  to  measure  the  atmosphere  and  ocean;  visual, 
infrared  and  microwave  radiometry,  and  radar  systems.  Laboratory  sessions  illustrate  lecture  concepts  using  interac- 
tive displays  of  satellite  data.  Course  designed  for  Space  Systems  Operations,  Space  Systems  Engineering,  Undersea 
Warfare,  Underwater  Acoustics  and  other  interdisciplinary  curricula.  PREREQUISITES:  Undergraduate  physics,  and 
differential/integral  calculus  and  ordinary  differential  equations;  or  consent  of  instructor. 

SS3613  MILITARY  SATELLITE  COMMUNICATIONS  (  3  -  0  ). 

MILSATCOM  mission  analysis,  systems  design,  and  applications.  This  course  will  cover  requirements,  tactical 
employment,  system  architectures,  satellite  design  and  performance,  terminal  design  and  performance,  associated 
information  systems,  link  budget  calculations,  telemetry  and  control  and  IO/IW  implications.  The  student  will  be 
expected  to  create  SATCOM  solutions  for  Navy  and  Marine  scenarios.  PREREQUISITES:  PH2514,  SS2500,  SS3011, 
E03513,  or  consent  of  instructor.  U.S.  Citizen,  SECRET  clearance. 

SS3805   LAUNCH  VEHICLE  PERFORMANCE  AND  SELECTION  (  2  -  0  ). 

An  introduction  to  the  performance  and  selection  of  launch  vehicles.  Launch  profile  and  basic  terminology  (GLOW, 
mass  ratio,  injected  weight,  etc.).  Ascent  and  payload  delivery  performance.  Launch  windows,  Upper  stage  selection. 
Introduction  to  family  of  expendables  (Delta,  Atlas,  etc.).  Future  launch  systems.  PREREQUISITES:  MO1901, 
SS2500andSS3011. 

SS3900   SPECIAL  TOPICS  IN  SPACE  SYSTEMS  (Variable  hours  1-0  to  5-0.)  (  V  -  0  ). 

Directed  study  either  experimental  or  theoretical  in  nature.  PREREQUISITE:  Consent  of  Chairman  of  Space  Systems 
Academic  Group  and  instructor.  May  be  taken  on  Pass/Fail  basis  if  the  student  has  requested  so  at  the  time  of 
enrollment. 

SS4000   SPACE  SYSTEMS  SEMINARS  AND  FIELD  TRIPS  (  0  - 1  ). 

Seminars  consist  of  lectures  to  provide  perspective  on  Space  Systems.  Field  trips  expose  the  student  to  various  space 
activities  such  as  industry,  NASA  and  DoD  laboratories  and  commands. 


SS4051    MILITARY  SPACE  SYSTEMS  AND  ARCHITECTURES  (  3  -  2  ). 

This  course  covers  the  system  level  architectural  design  of  selected  Space  Systems.  Emphasis  is  on  a  balanced 
design  of  all  seven  components  of  space  systems:  space  segment,  launch  segment,  ground  segment,  mission 
operations,  C3  architecture,  subject,  and  orbit  and  constellation.  PREREQUISITES:  SS3051  and  SS3001.  TOP 
SECRET  clearance  with  SI/SAO. 

SS4900  ADVANCED  STUDY  IN  SPACE  SYSTEMS  (Variable  hours  1-0  to  5-0.)  (  V  -  0  ). 

Directed  graduate  study  based  on  journal  literature,  experimental  projects,  or  other  sources.  PREREQUISITE: 
Consent  of  Chairman  of  Space  Systems  Academic  Group  and  instructor.  May  be  taken  on  Pass/Fail  basis  if  the 
student  has  requested  so  at  the  time  of  enrollment. 


SPECIAL  OPERATIONS  ACADEMIC  GROUP 

Chairman: 

Gordon  H.  McCormick 

Associate  Professor,  Academic  Associate 

Code  CC/Mc,  Root  Hall 

Room  209 

(831)  656-2933 

DSN  878-2933 

The  Special  Operations  Academic  Group  is  an  interdisciplinary  association  of  faculty,  representing  a  wide  range  of 
academic  and  operational  specialties.  The  program  provides  a  focused  course  of  instruction  on  the  dynamics  of 
asymmetric  warfare,  sub-state  conflict,  terrorism,  information  operations,  and  other  "high  leverage"  operations  in  U.S. 
defense  and  foreign  policy.  The  core  program  also  provides  every  student  with  a  strong  background   in  strategic 
analysis,  international  relations  and  comparative  politics,  organization  theory,  and  formal  analytical  methods. 

The  student's  program  is  built  around  a  common  set  of  core  courses  and  a  selected  specialty  track.  The  specialty 
track  is  chosen  by  the  individual  student,  depending  upon  his  or  her  interests  and  academic  background.  In  selected 
cases,  students  are  also  able  to  develop  a  tailored  area  of  specialization  to  satisfy  a  particular  interest  or  require- 
ment. Graduates  are  awarded  a  Master  of  Science  in  Defense  Analysis,  with  their  specialty  track  so  specified.  The 
program  is  18  months. 

While  the  Special  Operations  program  in  sponsored  by  USSOCOM,  the  curriculum  actively  solicits  student  participa- 
tion from  across  the  services,  regardless  of  branch.  International  students  are  also  encouraged  to  apply.  Students 
are  encouraged  to  enter  the  program  in  the  Summer  Quarter,  permitting  them  to  take  best  advantage  of  the 
Curriculum's  sequenced  course  of  instruction.  This  entry  date,  however,  should  not  serve  to  deter  the  off-cycle 
student. 

MASTER  OF  SCIENCE  IN  DEFENSE  ANALYSIS 

The  degree  Master  of  Science  in  Defense  Analysis  will  be  awarded  in  accordance  with  the  following  degree  require- 
ments: 

1)  This  degree  requires  45  quarter  hours  of  graduate  level  work,  of  which  15  hours  must  represent  courses  at  the 
4000  level  in  at  least  two  disciplines.  Within  the  course  program  there  must  be  a  specialization  sequence 
consisting  of  at  least  six  courses. 

2)  In  addition  to  the  45  hours  of  course  credit,  an  acceptable  thesis  must  be  completed. 

3)  The  program  must  be  approved  by  the  Chair  of  the  Special  Operations  Group. 

The  Master  of  Science  in  Defense  Analysis  is  currently  offered  with  the  following  specialties: 

-  Irregular  Warfare 

-  Information  Operations 

-  Operations  Analysis 

-  C4I  Systems 

-  Combat  Systems 

-  Financial  Management 

-  National  Security  Affairs 

-  Aeronautics  and  Astronautics 
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Associated  Faculty  and  Departments: 

John  Arquilla  (Special  Operations  Academic  Group) 

Dan  Boger  (Command,  Control  and  Communications) 

Carlos  Borges  (Mathematics) 

Jennifer  Duncan  (Special  Operations  Academic  Group) 

Wayne  Hughes,  Jr.  (Operations  Research) 

Eric  Jansen  (Command,  Control,  and  Communications) 

George  Lober  (Special  Operations  Academic  Group) 

Bard  Mansager  (Mathematics) 

Xavier  Maruyama  (Physics) 

Gordon  H.  McCormick  (Special  Operations  Academic  Group) 

Doug  Moses  (Systems  Management) 

Guillermo  Owen  (Mathematics) 

Glenn  Robinson  (National  Security  Affairs) 

Anna  Simons  (Special  Operations  Academic  Group) 

Kristen  Tsolis  (Command,  Control  and  Communications) 

David  Tucker  (Special  Operations  Academic  Group) 

Special  Operations  Chair:  COL  Joseph  Andrade,  USA 

Special  Operations  Fellows:  LTC  Gary  Longhany,  USA 

Lt  Col  Stephen  Howard,  USAF 


CORE  COURSE  OFFERINGS: 

SO2410  Modeling  for  Special  Operations  I  (4-0) 
CC3111  C4I  Mission  and  Organization  (4-0) 

503101  Warfare  in  the  Information  Age  (4-0) 

503102  Psychological  Operations  and  Deception  (4-0) 
MN3121  Organizational  Design  for  Special  Operations  (4-0) 
SO3410  Modeling  for  Special  Operations  II  (4-0) 

503800  Theory  and  Practice  of  Social  Revolution  (4-0) 

503801  International  Terrorism  (4-0) 

503802  Seminar  in  Guerrilla  Warfare  (4-0) 
SO3880  History  of  Special  Operations  (4-0) 

S03882  Deterrence,  Compellance,  &  Crisis  Management  (4-0) 

SO3900  Directed  Studies  in  Special  Operations  and  Low  Intensity  Conflict  (4-0) 

504101  Concepts  in  Information  Operations   * 

504102  Special  Information  Operations  * 
SO4410  Models  of  Conflict  (4-0) 
SO4450  Analytical  Methods  (4-0)  * 

SO4500  Special  Topics  in  Special  Operations  and  Low  Intensity  Conflict  (4-0) 

OA4602  Joint  Campaign  Analysis  (4-0) 

SO4710   Critical  Thinking  and  Ethical  Decisionmaking   * 

SO4750  Anthropology  of  Conflict  (4-0)  * 

SO4760  The  Military  Advisor  (4-0)  * 

SO4820  Regional  Seminar  in  Low-Intensity  Conflict:  Africa  (4-0)  * 

SO4830  Regional  Seminar  in  Low-Intensity  Conflict:  Middle  East  (4-0) 

SO4840  Regional  Seminar  in  Low-Intensity  Conflict:  Europe  and  the  Transcaucasus  (4-0) 

SO4850  Regional  Seminar  in  Low-Intensity  Conflict:  Latin  America  (4-0) 

SO4860  Regional  Seminar  in  Low-Intensity  Conflict:  Far  East  (4-0) 

SO4900  Advanced  Directed  Studies  in  Special  Operations  and  Low  Intensity  Conflict  (4-0) 

*  New  course 

Course  descriptions  for  the  above  courses  may  be  found  under  the  respective  Academic  Department  or  Group. 
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SPECIAL  OPERATIONS  COURSE  DESCRIPTIONS 

SO2410   MODELLING  FOR  SPECIAL  OPERATIONS  1(4-0). 

This  course  introduces  mathematical  modeling  processes  and  concepts.  Deterministic  models  in  a  graphical  setting 
will  be  emphasized,  including  experimental  modeling,  curve  fitting,  and  optimization.  Applications  include  arms  race 
models,  Lanchester  combat  models,  exponential  growth  and  decay  models,  the  Logistic  model  for  social  diffusion, 
supply/demand  economic  models,  and  inventory  models.  The  computer  is  used  as  a  tool  with  emphasis  on  the 
MINITAB  statistical  package.  PREREQUISITE:  College  algebra. 

503101  WARFARE  IN  THE  INFORMATION  AGE  (  4  -  0  ). 

Given  that  the  emerging  information  age  heralds  stark  changes  in  future  military  and  security  policy,  this  course 
begins  with  a  survey  of  the  literature  on  the  current  revolution  in  military  affairs  (RMA),  as  well  as  studies  of  similar 
periods  earlier  in  history.  While  significant  attention  is  focused  upon  information  technologies,  the  principal  emphasis 
in  this  course  lies  in  an  endeavor  to  understand  the  ways  in  which  new  technologies  affect  military  strategy,  doctrine, 
and  organization.  In  particular,  the  rise  of  networked  organizations,  non-linear  military  operations,  and  the  further 
blurring  of  the  line  between  war  and  peace  are  examined. 

503102  PSYCHOLOGICAL  OPERATIONS  AND  DECEPTION  (  4  -  0  ). 

This  course  surveys  current  theories  of  behavior,  cognition  and  perceptual  bias,  linking  them  to  applied  military  issues 
across  the  spectrum  of  conflict,  from  irregular  to  high-intensity  warfare.  The  effects  of  increased  information  flows  on 
the  prospects  for  accurate  assessments  in  crisis  and  war  are  also  considered  in  detail.  Case  studies  and  experimenta- 
tion complement  the  theoretical  framework  initially  advanced,  with  the  students  working  in  teams  during  this  portion  of 
the  course. 

SO3410   MODELING  FOR  SPECIAL  OPERATIONS  II  (  4  -  0  ). 

This  course  continues  the  mathematical  modeling  process  and  concepts  introduced  in  SO2410.  Models  will  now  entail 
the  use  of  probability  to  find  solutions.  Introductory  probabilistic  models  will  be  discussed  along  with  rudimentary 
statistical  concepts  needed  to  analyze  data  generated  from  those  models.  The  course  will  also  introduce  simulation 
modeling  using  combat  model  such  as  Janus.  Decision  modeling  includes  decision  making  under  both  risk  and 
uncertainty.  Use  of  the  MINITAB  statistical  package  continues  from  SO2410.  PREREQUISITE:  SO2410. 

503800  THEORY  AND  PRACTICE  OF  SOCIAL  REVOLUTION  (  4  -  0  ). 

This  course  provides  an  overview  of  insurgency  and  counter-insurgency.  It  reviews  the  theoretical  literature  and  offers 
an  operational  focus  on  social  revolution  by  examining  the  alternative  models  of  insurgency  provided  by  the  doctrine 
of  "people's  war,"  "foco  theory",  and  the  urban  guerrilla.  The  course  goes  on  to  examine  the  development  of  U.S. 
counterinsurgency  doctrine,  the  difference  between  the  "hearts  and  minds"  and  "systems"  prescriptions  of 
counterinsurgency,  and  alternative  British,  French,  and  Russian  concepts  of  counterinsurgency. 

503801  INTERNATIONAL  TERRORISM  (  4  -  0  ). 

This  course  provides  an  in-depth  examination  of  the  origins,  nature,  and  political/military  roles  of  contemporary 
international  terrorism.  It  briefly  examines  the  early  history  of  terrorism,  the  contending  theories  that  purport  to  explain 
the  sources  of  terrorist  behavior,  the  different  types  of  terrorism  and  terrorist  actions,  and  the  challenge  international 
terrorism  poses  for  American  interests  and  foreign  policy.  Functional  topics,  such  as  the  special  problems  posed  by 
state-sponsored  terrorism,  the  relationship  between  terrorism  and  the  media,  and  the  range  of  possible  military 
responses  to  terrorism  are  also  examined.  The  course  will  conclude  by  comparing  and  contrasting  different  national 
responses  to  the  problem  of  international  terrorism,  and  examining  the  difficulties  faced  by  the  United  States  in  its 
efforts  to  find  an  effective  policy  response. 

503802  SEMINAR  IN  GUERRILLA  WARFARE  (  4  -  0  ). 

Have  you  ever  wanted  to  seize  state  power  from  below?  Have  you  ever  been  responsible  for  keeping  others  from 
doing  so?  This  reading  seminar  is  designed  to  examine  the  strategy  and  operational  art  of  sub-state  conflict.  It 
examines  the  problems  of  social  mobilization;  underground  organization,  command  and  control,  and  security;  alter- 
nate strategies  of  internal  war,  and  competing  theories  of  counterinsurgency.  These  and  related  issues  are  examined 
analytically  and  historically.  Comparative  cases  are  discussed  and  evaluated.  Throughout  the  course  attention  is  also 
given  to  the  manner  in  which  such  wars  are  conducted  in  the  future. 

SO3880   HISTORY  OF  SPECIAL  OPERATIONS  (  4  -  0  ). 

This  course  considers  special  operations  in  an  historical  context,  with  emphasis  given  to  their  impact  upon  war 
outcomes,  the  necessary  conditions  for  their  success,  and  the  patterns  of  civil-military  relations  that  emerge  when 
elite  forces  are  formed.  Comparative  analysis  of  a  variety  of  national  traditions  in  special  operations  and  irregular 
warfare  is  undertaken,  including  the  study  of  U.S.,  British,  French,  German,  Russian  and  Israeli  approaches  to  special 
operations. 
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S03882   DETERRENCE,  COMPELLANCE,  AND  CRISIS  MANAGEMENT  (  4  -  0  ). 

This  course  surveys  current  theories  of  deterrence  and  coercive  diplomacy,  relating  them  to  a  variety  of  applied 
problems  in  crisis  management.  Special  attention  is  given  to  political  psychological  factors,  crisis  communication 
styles,  extended  deterrence  and  the  implications  of  proliferation  of  weapons  of  mass  destruction  for  conventional 
deterrence. 

SO3900  DIRECTED  STUDIES  IN  SPECIAL  OPERATIONS  AND  LOW  INTENSITY  CONFLICT  (  4  -  0  ). 

Supervised  study  in  selected  areas  of  special  operations  and  low  intensity  conflict  to  meet  the  needs  of  individual 
students.  Format  and  content  vary.  Normally  involves  extensive  assigned  readings,  individual  discussions  with  the 
instructor,  papers,  projects  and/or  examinations.  PREREQUISITE:  Permission  of  instructor. 

SO4410   MODELS  OF  CONFLICT  (  4  -  0  ). 

This  course  deals  with  the  problems  faced  by  a  rational  decision-maker,  trying  to  maximize  some  payoff  in  a  social 
setting.  A  distinction  will  be  made  between  Type  I  behavior  (optimization  in  a  game  against  nature),  Type  II  (optimiza- 
tion when  faced  with  agents  who  react  against  the  decision-maker's  perceived  behavior),  Type  III  (optimizations 
against  strategic  agents),  and  Type  IV  (cooperation  with  other  agents).  Applications  include  arms  race  models,  treaty 
inspections  problems,  monopolistic  behavior,  coalition  formation,  and  pursuit  games.  The  computer  is  used  as  a 
modeling  tool.  PREREQUISITES:  SO2410  and  SO3410. 

SO4500  SPECIAL  TOPICS  IN  SPECIAL  OPERATIONS  AND  LOW  INTENSITY  CONFLICT  (  4  -  0  ). 

This  course  will  focus  on  special  topics  in  special  operations  and  low  intensity  conflict.  The  list  of  topics  to  be  ana- 
lyzed for  the  seminar  is  announced  at  least  one  quarter  prior  to  the  offering  of  the  seminar.  Advanced  study  and 
research  is  conducted  on  topics  not  covered  in  other  seminars.  A  major,  graded  research  paper  is  required.  PREREQ- 
UISITES: SO3801  and  SO3802  or  permission  of  instructor. 

SO4830   REGIONAL  SEMINAR  IN  LOW-INTENSITY  CONFLICT:  MIDDLE  EAST  (  4  -  0  ). 

As  part  of  the  regional  seminar  series,  this  course  examines  political  violence  in  the  Middle  East.  The  course  focuses 
on  the  major  systemic  causes  of  violence  in  the  Middle  East  at  both  the  state  and  non-state  levels.  At  the  state  level, 
sources  of  violence  include  the  consolidation  of  state  power  in  fragmented  societies,  survival  strategies  by  weak 
states,  and  competition  for  scarce  regional  resources.  Violence  by  non-state  actors  is  also  examined,  including 
violence  associated  with  Islamic  Fundamentalism  and  Palestinian  terrorism. 

SO4840   REGIONAL  SEMINAR  IN  LOW  INTENSITY  CONFLICT:  EUROPE  AND  THE  TRANSCAUCASUS  (  4  -  0  ). 

As  part  of  the  regional  seminar  series,  this  course  examines  low  intensity  conflict  issues  in  Europe  and  the  Caucasus. 
The  seminar  reviews  the  theoretical  literature  on  political  violence  and  analyzes  the  recent  history  of  European  and 
Caucasus-based  terrorism  and  insurgency.  It  offers  a  series  of  detailed  case  studies  of  local  organizations  and 
conflict,  and  focuses  on  functional  issues  in  Europe  and  the  Caucasus. 

SO4850    REGIONAL  SEMINAR  IN  LOW-INTENSITY  CONFLICT:  LATIN  AMERICA  (  4  -  0  ). 

As  part  of  the  regional  seminar  series,  this  course  examines  low  intensity  conflict  issues  in  Latin  America.  The 
seminar  reviews  the  theoretical  literature  on  political  violence  and  analyzes  the  recent  history  of  Latin  American-based 
terrorism  and  insurgency.  It  offers  a  series  of  detailed  case  studies  of  local  organizations  and  conflict,  and  focuses  on 
functional  issues  in  Latin  America. 

SO4860   REGIONAL  SEMINAR  IN  LOW-INTENSITY  CONFLICT:  FAR-EAST  (  4  -  0  ). 

As  part  of  the  regional  seminar  series,  this  course  examines  low  intensity  conflict  issues  in  the  Far  East.  The  seminar 
reviews  the  theoretical  literature  on  political  violence  and  analyzes  the  recent  history  of  Asian-based  terrorism  and 
insurgency.  It  offers  a  series  of  detailed  case  studies  of  local  organizations  and  conflict,  and  focuses  on  functional 
issues  in  the  Far  East. 

SO4900  ADVANCED  DIRECTED  STUDIES  IN  SPECIAL  OPERATIONS  LOW  INTENSITY  CONFLICT  (  4  -  0  ). 

Supervised  study  in  selected  areas  of  special  operations  and  low  intensity  conflict  to  meet  the  needs  of  individual 
students.  Format  and  content  may  vary.  Normally  involves  individual  research  under  the  direction  of  the  instructor  and 
submission  of  a  substantial  paper  of  graduate  seminar  quality  and  scope.  PREREQUISITE:  Permission  of  instructor. 
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SYSTEMS  ENGINEERING  AND  INTEGRATION  ACADEMIC  COMMITTEE 

Chairman  &  Academic  Associate: 

Peter  Purdue 

Dean  of  Operational  and  Policy  Sciences 

Code  08 

(831)  656-3411 

DSN  878-2411 

e-mail:  ppurdue@nps.navy.mil 

OVERVIEW 

The  Systems  Engineering  and  Integration  program  includes  a  core  of  courses,  in  fields  of  modeling,  simulation,  weapons, 
and  sensors,  that  will  enhance  understanding  and  analysis  of  selected  cases  studies  and  weapons  systems.  This 
educational  program  is  focused  on  educating  URL  officers  to  rapidly  exploit  emerging  technologies  to  achieve  warfighting 
advantages.  The  students  will  blend  their  operational  experience  with  a  thorough  technical  education  to  expeditiously 
integrate  new  technological  capabilities  into  operational  applications.  The  officer  will  be  able  to  evolve  current  tactics  and 
doctrine  to  expeditiously  leverage  imminent  technological  advances.  This  war-fighter  oriented  program  provides  a  solid 
understanding  of  the  principles  and  applications  of  systems  engineering,  and  employs  these  principles  to  gain  insight 
into  operational  problems. 

The  academic  aspects  of  the  program  are  the  responsibility  of  an  academic  committee  composed  of  faculty  representatives 
from  the  Departments  of  Physics,  Mathematics,  Operations  Research,  and  Systems  Management.  In  addition  the 
committee  also  includes  members  of  the  Interdisciplinary  Academic  Group,  and  the  Division  Deans 

DEGREES 

The  Committee  is  authorized  to  award  two  degrees: 

Master  of  Systems  Integration 

This  degree  will  be  awarded  to  all  students  completing  the  308  curriculum  and  completing  non-engineering  sciences 
elective  study  area  with  a  minimum  of  three  3000  or  higher  courses.  The  Chairman  of  the  Committee  is  the  approval 
authority  of  the  degree. 

Master  of  Systems  Engineering 

To  be  considered  for  this  degree  a  student  must  enter  the  308  curriculum  with  an  acceptable  engineering  BS  degree, 
complete  the  308  curriculum  and  complete  an  engineering  elective  study  area  with  a  minimum  of  five  3000  or  higher 
courses.  The  Chairman  of  the  Committee  and  the  chair(s)  (or  his  designated  representative)  of  the  appropriate 
engineering  department(s)  are  the  approval  authorities  for  the  degree. 


SYSTEMS  ENGINEERING  &  INTEGRATION  COURSE  DESCRIPTIONS 

SI0810  INTEGRATING  PROJECT  (0-8). 

This  course  serves  as  a  final  synthesis  of  the  entire  SEI  curriculum.  It  brings  together  as  many  of  the  elements  of  the 
curriculum  as  possible  in  a  comprehensive  overview  of  the  components  and  underlying  technologies  of  modern 
warfare.  The  course  requires  completion  of  the  curriculum's  integrating  project  where  student  teams  provide  solutions 
using  project  management  techniques.  PREREQUISITES:  SI3001,  SI3101  and/or  consent  of  the  instructor. 

511001  MATH  I   (3-0). 

This  course  provides  a  brief  survey  of  selected  calculus  and  post-calculus  topics  -  single  variable  derivatives  and 
integrals,  matrix  algebra,  vector  analysis  and  differential  equations.  The  course  is  intended  to  give  students  the 
requisite  mathematics  needed  in  SI3004.  PREREQUISITES:  Consent  of  the  instructor  and  enrollment  in  the  SEI 
curriculum. 

511002  MATH  II  (2-0). 

This  course  provides  an  introduction  to  selected  post-calculus  topics  intended  to  cover  material  essential  for  digital 
signal  processing.  Specifically,  Fourier  series  and  the  Fourier  transform  will  be  presented.  PREREQUISITES:  SI2001 
and/or  consent  of  the  instructor. 

512001  STATISTICS  (  2  - 1  ). 

This  is  a  first  course  in  statistics  for  students  in  the  SEI  curriculum.  Topics  include:  Types  of  statistical  problems 
(estimation,  hypothesis  testing),  Statistics,  Central  Limit  Theorem,  Estimators,  Confidence  intervals,  Hypothesis 
testing,  ANOVA,  Regression,  and  Nonparametric  statistics.  Emphasis  is  on  understanding  uncertainty  and  developing 
computational  skill  in  probability. 

512002  PROBABILITY  (  2  - 1  ). 

This  is  a  first  course  in  probability  for  students  in  the  SEI  curriculum.  Topics  include  probability  laws  and  calculation 
methods,  discrete  and  continuous  random  variables,  common  probability  distributions,  expectation,  variance.  Empha- 
sis is  on  understanding  uncertainty  and  developing  computational  skill  in  probability.  PREREQUISITES:  SI1001  and 
consent  of  the  instructor. 

512003  PHYSICS  I  (3-0). 

This  course  provides  the  understanding  of  the  physical  properties  underlying  combat  systems.  Calculus  based 
physics  covering  a  broad  range  of  topics  in  mechanics,  heat,  and  sound.   Relevance  to  military  development  is 
discussed.  Practical  tools  are  developed  to  describe  motion,  Newton's  force  laws,  friction  and  drag,  energy  and 
momentum,  rotation,  gravitation  and  orbits,  fluids,  oscillations,  chaos,  waves,  gases,  and  thermodynamics.  PREREQ- 
UISITES: S1 1001 ,  SI2002  and/or  consent  of  the  instructor. 

SI2101    PHYSICS  II   (3-0). 

Calculus  based  physics  covering  a  broad  range  of  topics  in  mechanics,  heat,  and  sound.  Relevance  to  military 
development  is  discussed.  Practical  tools  are  developed  describing  electric  and  magnetic  fields,  electromagnetic 
waves,  telescopes  and  microscopes,  special  relativity,  atomic  energy  levels,  atomic  binding,  Schrodinger  equation, 
energy  bands  in  solids,  nuclear  particles,  and  radioactive  decay.  PREREQUISITES:  SI1001,  SI2003  and/or  consent  of 
instructor. 

512103  INFORMATION  SYSTEMS   (2-0). 

Introduction  to  the  field  of  Information  Systems  (IS)  and  the  functions  and  responsibilities  of  the  information  systems 
manager.  Topics  include:  computer  hardware  and  software;  telecommunications;  internet  and  worldwide  web;  data- 
base and  database  management;  analysis  and  design;  and  ethical/social/legal  issues  in  the  IS  field.  PREREQUI- 
SITES: Consent  of  the  instructor. 

512104  INFORMATION  OPERATIONS/INFORMATION  WARFARE  (2-0). 

This  course  provides  a  survey  of  Information  Operations  (IO)  along  the  time  line  of  peace,  to  conflict,  and  back  to 
cessation  of  hostilities.  Students  study  the  methods  and  elements  which  contribute  to  successful  Information  Opera- 
tions including:  psychological  operations  and  deception,  operational  security,  information  assurance  and  infrastructure 
protection,  electronic  attack/protect/support,  physical  attack/destruction  in  support  of  IO,  military-civilian  relationship, 
human  cognition  and  decision  making,  command  and  control  structures,  legal  issues,  computer  and  network  attack, 
and  sensor  and  signals  intelligence  support  to  IO.  PREREQUISITES:  SI2103. 

SI3001   SPECIAL  TOPICS  IN  STRATEGIC  ANALYSIS  I  (  3  -  0  ). 

This  course  develops  a  realistic  understanding  of  processes  and  ideas  that  determine  our  national  security  posture 
and  behavior:  in  short,  how  we  design,  develop  and  acquire  our  forces,  and  how  we  use  them  to  influence  interna- 
tional events,  hopefully  to  deter  war,  and  eventually,  if  necessary,  to  fight  and  win.  Additionally,  this  course  examines 
the  generation  of  combat  system  requirements  and  the  relationships  between  operational,  financial  planning,  and 
technical  communities  in  fielding  a  combat  system  that  fulfills  those  requirements.  PREREQUISITES:  Consent  of  the 
instructor. 


513002  PROJECT  MANAGEMENT  (2-0). 

This  course  examines  program  management  characteristics  and  competencies,  control  policies  and  techniques, 
system  analysis  methods,  and  functional  area  concerns.  Techniques  for  interpersonal  relationships  will  be  examined 
in  exercise  settings.  This  course  concentrates  on  the  activities  occurring  during  the  major  milestones  and  acquisition 
phases.  PREREQUISITES:  Consent  of  the  instructor 

513003  SYSTEMS  INTEGRATION  (  2  - 1  ). 

This  course  provides  the  student  with  an  understanding  of  a  process  framework  for  implementing  the  methods  of 
engineering  a  system.  The  student  will  learn  a  blue  print  that  offers  a  solid  model  backed  by  common  sense  best 
practices  from  leading  companies  all  over  the  world  on  how  to  effectively  and  efficiently  develop  systems  that  satisfy 
the  end  user  and  all  other  stakeholders.  In  order  to  solve  to  day's  complex  problems,  the  student  will  become  familiar 
with  organizing  of  the  information  that  is  needed  to  develop  the  right  solutions  and  communicating  that  information  to 
all  affected  parties  in  and  around  a  development  project.  Case  studies  and  projects  will  be  used  to  PREREQUISITES: 
Consent  of  the  instructor. 

513004  SEARCH  THEORY  AND  FIRING  THEORY  FOR  SEI   (  2  - 1  ). 

This  course  provides  an  introduction  of  search  and  detection  as  a  stochastic  process,  including  characterization  of 
detection  devices,  use  and  interpretation  of  sweep  widths  and  lateral  range  curves,  true  range  curves.  Additional 
topics  include:  measures  of  effectiveness  of  search-detection  systems,  allocation  of  search  efforts  and  sequential 
search.  PREREQUISITES:  SI1001,  SI2002,  SI2003  and/or  consent  of  the  instructor. 

513101  SPECIAL  TOPICS  IN  STRATEGIC  ANALYSIS  II  (  2  -  0  ). 

This  course  is  the  second  quarter  follow-on  to  SI3001.  The  course  content  will  vary,  but  will  focus  upon  a  unifying 
curriculum  project.  PREREQUISITES:  SI3001  and/or  consent  of  the  instructor. 

513102  MATH  II   (2-0). 

This  course  provides  an  introduction  to  selected  post-calculus  topics  intended  to  cover  material  essential  for  digital 
signal  processing.  Specifically,  Fourier  series  and  the  Fourier  transform  will  be  presented.  PREREQUISITES:  SI1001 
and/or  consent  of  the  instructor. 

513103  NETWORK  TECHNOLOGY  (2-0). 

Architectures,  standard  protocols,  and  computer  networks  technology,  with  an  emphasis  on  the  internet  and  interoper- 
ability. Specific  topics  include  open  network  architectures  (OSI  vs.  DoD  architecture),  X.25,  local  area  networks,  TCP/ 
IP,  and  a  variety  of  distributed  application  services  built  on  the  client-server  model.  PREREQUISITES:  SI2103  and/or 
consent  of  the  instructor. 

513104  INTRODUCTION  TO  SENSORS   (2-0). 

This  is  a  brief  survey  of  military  sensor  technology.  It  introduces  the  student  to  effects  of  the  propagation  medium  on 
sensor  performance,  the  relationship  between  signals  and  noise,  and  the  concepts  of  signature  and  signature  control, 
as  well  as  to  the  various  sensor  technologies  involved  in  military  applications  of  all  kinds.  It  is  designed  to  provide  an 
early  initial  familiarization  of  the  student  with  critical  sensor  concepts  that  are  necessary  for  enlightened  examination 
of  both  technology  development  and  military  planning.   It  is  also  designed  to  identify  to  the  student  those  areas  of 
technology  with  which  he  must  become  more  familiar  before  successfully  completing  the  SEI  project.  Topics  in  this 
course  will  be  revisited  in  considerably  more  depth  and  detail  in  the  two  required  "combat  systems"  courses  later  in 
the  SEI  program.  PREREQUISITES:  SI1001,  SI2101  and/or  consent  of  the  instructor. 

513105  INTRODUCTION  TO  WEAPONS   (2-0). 

This  is  a  brief  survey  of  military  weapons  technology.  It  introduces  the  student  to  both  the  effects  that  weapons  can 
produce  as  well  as  the  technologies  needed  by  weapons  systems  to  create  those  effects.  It  is  designed  to  provide  an 
early  initial  familiarization  of  the  student  with  critical  weapons  concepts  that  are  necessary  for  enlightened  examina- 
tion of  both  technology  development  and  military  planning.  It  is  also  designed  to  identify  to  the  student  those  areas  of 
technology  with  which  he  must  become  more  familiar  before  successfully  completing  the  SEI  project.  Topics  in  this 
course  will  be  revisited  in  considerably  more  depth  and  detail  in  the  two  required  "combat  systems"  courses  later  in 
the  SEI  program.  PREREQUISITES:  SI1001,  SI2101  and/or  consent  of  the  instructor. 

SI3108   INTRODUCTION  TO  C4ISR  (2-0). 

The  study  of  command  and  control  (C2)  information  processing  and  decision-making  in  the  context  of  adaptive 
combat  organizations  and  the  C4ISR  System  infrastructure  that  support  it.  Topics  include:  C2  decision  processes 
[Observe-Orient-Decide-Act  Loops,  Problem  Sensemaking  (Identification)  -Solution  Finding  and  Implementation 
Processes],  operational  architectures,  intelligence  preparation  of  the  battlespace  (IPB);  mission  success  and  organiza- 
tional fitness.  PREREQUISITES:  SI3004,  SI3101,  SI3103,  SI3104  and/or  consent  of  the  instructor 
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SI3109  COMBAT  SIMULATION  (2-0). 

This  course  covers  the  basic  tools  and  concepts  of  joint  combat  modeling.  Both  the  science  and  the  art  are  empha- 
sized. Topics  include:  the  role  of  combat  modeling  in  analyses,  taxonomies  of  models,  an  introduction  to  some 
important  models  and  organizations,  measures  of  effectiveness,  approaches  to  effectively  using  models  to  assist 
decision-making,  object-oriented  approaches  to  designing  entities  to  simulate,  firing  theory,  one-on-one  and  few-on- 
few  engagements,  introduction  to  aggregated  force  on  force  modeling  (including  the  basic  Lanchester  model  and 
some  of  its  derivatives),  sensing  algorithms,  simulation  entity  decisionmaking,  simulating  C4ISR  processes,  terrain 
and  movement  algorithms,  verification,  validation,  &  accreditation  (W&A),  stochastic  versus  deterministic  representa- 
tions, hierarchies  of  models,  and  variable  resolution  modeling.  The  primary  course  objective  is  for  the  student  to 
understand  the  enduring  fundamentals  of  how  combat  models  are  built  and  used  to  support  decisionmaking.  This  will 
be  done,  in  part,  through  several  small  demonstrations  that  will  highlight  the  current  combat  models  used  throughout 
the  Modeling  and  Simulation  community.  PREREQUISITES:  S1 1002  and/or  consent  of  the  instructor. 

SI4000   PROJECT  SEMINAR  ( 1  -  0  ). 

This  weekly  seminar  provides  integrating  and  reinforcing  time  to  establish  continuity  for  the  SEI  Project.  The  goal  is 
to  keep  the  entire  project  team  abreast  of  refinements  and  amplifications  by  bringing  new  analysis  techniques/ 
viewpoints  gained  during  each  individual's  specialized  track.  PREREQUISITES:  SI3001 ,  SI3101  and/or  consent  of  the 
instructor. 
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Chair: 

Reuben  T.  Harris 
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Code  SM/Hr,  Ingersoll  Hall 
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DSN  878-2161 
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Instruction 

Kenneth  J.  Euske 

Professor 
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Room  309 
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Room  303 
(831)  656-3218 
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Research 
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Professor 
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J.  Holmes  Armstead,  Jr.,  Visiting  Associate  Professor  (1999);  PhD, 
Pacific  Western  University,  1981. 

James  A.  Barber,  Senior  Lecturer  in  Military  Leadership  (1998);  PhD, 
Stanford  University,  1965. 

James  M.  Barnard,  CDR,  U.S.  Navy,  Military  Instructor  (2000);  MS,  Naval 
Postgraduate  School,  1995. 

Frank  J.  Barrett,  Associate  Professor  of  Organization  and  Management 
(1990);  PhD,  Case  Western  Reserve  University,  1989. 

Bob  Barrios-Choplin,  Research  Assistant  Professor  of  Management 
(1993);  PhD,  University  of  Texas,  Austin,  1990. 

Dan  C.  Boger,  Chair  for  Command,  Control  and  Communications  Aca- 
demic Group  and  Professor  of  Economics  (1979);  PhD,  University  of 
California  at  Berkeley,  1979. 

Michael  W.  Boudreau,  COL  (Ret.)  U.S.  Army,  Senior  Lecturer  in  Acquisi- 
tion and  Logistics  (1995);  MBA,  Santa  Clara  University,  1966. 

William  R.  Bowman,  Visiting  Professor  of  Economics  (2000);  PhD, 
University  of  Maryland,  Economics,  1978. 

Douglas  Brinkley*,  Director  of  Computer  Support  Services  and  Lecturer  in 
Information  Systems;  MS,  Naval  Postgraduate  School,  1990. 

Rex  A.  Buddenberg*,  Senior  Lecturer  in  Information  Systems  (1993);  MS, 
Naval  Postgraduate  School,  1986. 

Tung  X.  Bui*,  Professor  of  Management  Information  Systems  (1984);  PhD, 
New  York  University,  1984. 


Michael  D.  Cook,  Assistant  Professor  of  Economics  (1995);  PhD,  University  of  Maryland,  1995. 

Alice  Crawford,  Senior  Lecturer  in  Psychology  (1988);  MA,  San  Diego  State  University,  1973. 

Thomas  W.  Crouch,  MAJ  (P),  U.S.  Army,  Military  Instructor  in  Acquisition  Management  (2000);  MS,  Naval  Postgraduate 
School,  1994. 

Jeffrey  Cuskey,  CDR  (Ret.),  U.S.  Navy,  Lecturer  (1997);  MS,  Naval  Postgraduate  School,  1993. 

Daniel  R.  Dolk*,  Professor  of  Management  Information  Systems  (1982);  PhD,  University  of  Arizona,  1982. 

Richard  B.  Doyle,  Associate  Professor  of  Public  Budgeting  (1990);  PhD,  University  of  Washington,  1984. 

Donald  R.  Eaton,  RADM  (Ret.),  U.S.  Navy,  Logistics  Chair  and  Senior  Lecturer  in  Logistics  (1994);  MS,  George  Wash- 
ington University,  1980. 

Mark  J.  Eitelberg,  Professor  of  Public  Policy  (1982);  PhD,  New  York  University,  1979. 

Richard  S.  Elster,  Provost  and  Professor  of  Systems  Management  (1969);  PhD,  University  of  Minnesota,  1967. 

Kenneth  J.  Euske,  Associate  Chair  for  Instruction  and  Professor  of  Accounting  (1978);  PhD,  Arizona  State  University, 
1978. 

Roger  D.  Evered,  Professor  of  Management  (1979);  PhD,  University  of  California  at  Los  Angeles,  1973. 

Julie  D.  Filizetti,  Lecturer  in  Manpower  Analysis  (1994);  MS,  Naval  Postgraduate  School,  1991. 

Raymond  E.  Franck,  Jr.,  COL  (Ret.),  USAF,  Senior  Lecturer  (2000);  PhD  in  Economics,  Harvard  University  Graduate 
School  of  Arts  and  Sciences,  1983. 

James  M.  Fremgen,  Professor  of  Accounting  (1965);  DBA,  Indiana  University,  1961. 
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Dana  P.  French,  CAPT  (Ret.),  U.S.  Navy,  Senior  Lecturer  in  Management  (1997);  MS,  Naval  Postgraduate  School, 
1975. 

Barry  A.  Frew*,  Associate  Professor  of  Information  Systems  (1984);  MS,  Naval  Postgraduate  School,  1984. 

William  R.  Gates,  Associate  Professor  of  Economics  (1988);  PhD,  Yale  University,  1984. 

Stanley  Gottlieb,  Senior  Lecturer  in  Acquisition  Management  (2000);  MS,  Naval  Postgraduate  School,  1996. 

Kevin  R.  Gue,  Assistant  Professor  of  Logistics  Management  (1995);  PhD,  Georgia  Institute  of  Technology,  1995. 

William  J.  Haga*.  Senior  Lecturer  in  Management  Information  Systems  (1988);  PhD,  University  of  Illinois,  1972. 

Reuben  T.  Harris,  Chairman  of  Systems  Management  and  Professor  of  Management  (1978);  PhD,  Stanford  Univer- 
sity, 1975. 

William  D.  Hatch  II,  CDR,  U.S.  Navy,  Military  Instructor  (1998);  MS,  Naval  Postgraduate  School,  1991. 

Leroy  J.  Haugh,  Senior  Lecturer  in  Systems  Management  (2000);  JD,  Georgetown  University,  1957. 

Bryan  F.  Hayes,  Senior  Lecturer  in  Acquisition  Management  (2000);  MS,  Naval  Postgraduate  School,  1983. 

David  R.  Henderson,  Associate  Professor  of  Economics  (1984);  PhD,  University  of  California  at  Los  Angeles,  1976. 

Gregory  G.  Hildebrandt,  Associate  Professor  of  Economics  (1989);  PhD,  Princeton  University,  1976. 

Ted  Hleba,  CDR,  U.S.  Navy,  Military  Instructor  (1998);  MS,  Naval  Postgraduate  School,  1995. 

Susan  P.  Hocevar,  Assistant  Professor  of  Organization  and  Management  (1990);  PhD,  University  of  Southern  Califor- 
nia, 1989. 

Brad  Johnson,  Senior  Lecturer  in  Psychology  (2000);  PhD,  Fuller  Theological  Seminary  Graduate  School  of  Psychol- 
ogy, 1991. 

David  E.  Johnson,  Senior  Lecturer  in  Ethics  (1997);  PhD,  University  of  Iowa,  1965. 

Carl  R.  Jones*,  Professor  of  Information  and  Telecommunications  Systems  (1965);  PhD,  Claremont  Graduate 
School,  1965. 

Lawrence  R.  Jones,  RADM  George  Wagner  Professor  of  Financial  Management  (1987);  PhD,  University  of  California 
at  Berkeley,  1977. 

Magdi  N.  Kamel*,  Associate  Professor  of  Management  Information  Systems  (1988);  PhD,  University  of  Pennsylvania, 
1988. 

Keebom  Kang,  Associate  Professor  of  Logistics  (1988);  PhD,  Purdue  University,  1984. 

David  V.  Lamm,  Associate  Professor  of  Acquisition  and  Contract  Management  (1978);  DBA,  The  George  Washington 
University,  1976. 

Janice  H.  Laurence,  Research  Associate  Professor  of  Systems  Management  (2000);  PhD,  George  Mason  University, 
1993. 

Ira  Lewis,  Associate  Professor  of  Transportation  Management  (1998);  PhD,  Arizona  State  University,  1992. 

Shu  S.  Liao,  Associate  Chair  for  Research  and  Professor  of  Accounting  (1977);  PhD,  University  of  Illinois,  1971. 

W.  Gregor  MacFarlan,  Senior  Lecturer  in  Systems  Management  (2000);  MA,  University  of  Maine,  1956. 

David  F.  Matthews,  COL  (Ret.),  U.S.  Army,  Senior  Lecturer  in  Acquisition  Management  (1994);  MA,  Middle  Tennessee 
State  University,  1974. 

Jerry  L.  McCaffery,  Professor  of  Public  Budgeting  (1984);  PhD,  University  of  Wisconsin,  1972. 

Paul  F.  McCarthy,  VADM  (Ret.),  U.S.  Navy,  RADM  Peter  C.  Conrad  Chair  and  Senior  Lecturer  in  Financial  Management 
(2000);  MS,  Naval  Postgraduate  School,  1964. 

Stephen  L.  Mehay,  Professor  of  Labor  Economics  (1985);  PhD,  University  of  California  at  Los  Angeles,  1973. 
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O.  Douglas  Moses,  Associate  Chair  for  Instruction  and  Associate  Professor  of  Accounting  (1985);  PhD,  University  of 
California  at  Los  Angeles,  1983. 

John  E.  Mutty,  CAPT  (Ret.),  U.S.  Navy,  Senior  Lecturer  in  Financial  Management  (1995);  MS,  George  Washington 
University,  1976. 

Brad  Naegle,  LTC  (Ret.),  U.S.  Army,  Lecturer  (1997);  MS,  Naval  Postgraduate  School,  1994. 

Mark  Nissen*,  Assistant  Professor  in  Acquisition  Management  and  Information  Systems  (1996);  PhD,  University  of 
Southern  California,  1996. 

Walter  E.  Owen,  Lecturer  in  Acquisition  Management  (1992);  MS,  Naval  Postgraduate  School,  1992. 

Bruce  Pawlowski,  Lecturer  in  Installation  Management  (1996);  MPA,  Texas  Christian  University,  1975. 

Philip  Quast,  VADM  (Ret.),  U.S.  Navy,  ADM  Michael  Boorda  Chair  of  Management  and  Analysis  and  Senior  Lecturer 
(1997);  MS,  Marymount  University,  1984. 

Benjamin  J.  Roberts**,  Adjunct  Research  Associate  of  Management  and  Human  Resource  Development  (1985); 
PhD,  Pennsylvania  State  University,  1977. 

Nancy  C.  Roberts,  Professor  of  Strategic  Management  (1986);  PhD,  Stanford  University,  1983. 

Joseph  G.  San  Miguel,  Professor  of  Accounting  (1982);  PhD,  University  of  Texas,  1972. 

Norman  F.  Schneidewind*,  Professor  of  Information  Sciences  (1971);  DBA,  University  of  Southern  California,  1966. 

Kishore  C.  Sengupta*,  Associate  Professor  of  Management  Information  Systems  (1989);  PhD,  Case  Western 
Reserve  University,  1990. 

Cary  A.  Simon,  Visiting  Assistant  Professor  in  Manpower  Systems  Analysis  (1997);  MS,  Naval  Postgraduate  School, 
1996. 

Keith  F.  Snider,  Assistant  Professor  of  Management  (1993);  PhD,  Virginia  Polytechnic  Institute  and  State  University, 
1997. 

Mark  W.  Stone,  Lecturer  in  Acquisition  and  Contracting  (1993);  JD,  Santa  Clara  University,  1988. 

James  E.  Suchan,  Associate  Professor  of  Managerial  Communications  (1986);  PhD,  University  of  Illinois,  1980. 

Dennis  A.  Sullivan,  Lecturer  in  Systems  Management  (2000);  BS,  Naval  Academy,  1961. 

Donald  E.  Summers,  Research  Associate  of  Systems  Management  (2000);  MS,  Naval  Postgraduate  School,  1985. 

Gail  Fann  Thomas,  Associate  Professor  of  Management  Communications  (1989);  EdD,  Arizona  State  University, 
1986. 

George  W.  Thomas,  Professor  of  Economics  (1978);  PhD,  Purdue  University,  1971. 

Kenneth  W.  Thomas,  Professor  of  Management  (1987);  PhD,  Purdue  University,  1971. 

Rodney  E.  Tudor,  LTC,  U.S.  Army,  Military  Instructor  in  Acquisition  Management  (1999);  MA,  Webster  University,  1983. 

Mark  J.  Ullrich,  Assistant  Professor  of  Financial  Management  (2000);  PhD,  University  of  South  Carolina,  1999. 

Ronald  A.  Weitzman,  Associate  Professor  of  Psychology  (1971);  PhD,  Princeton  University,  1959. 

Elisabeth  Wright,  Lecturer  of  Systems  Management  (2000);  MS,  Florida  Institute  of  Technology,  1991 . 

Elliot  Cory  Yoder,  CDR,  U.S.  Navy,  Military  Instructor  in  Acquisition  and  Contracting  (2000);  MS,  Naval  Postgraduate 
School,  1993. 
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Professors  Emeriti: 

James  C.  Emery*,  Professor  of  Management  Information  Systems  Emeritus  (1993);  PhD,  Massachusetts  Institute  of 
Technology,  1965. 

Alan  W.  McMasters,  Professor  of  Operations  Research  and  Systems  Management  Emeritus  (1965);  PhD,  University 
of  California  at  Berkeley,  1966. 

*Holds  joint  appointment  with  Information  Systems  Academic  Group. 

"Holds  primary  appointment  with  Institute  of  Defense  Analysis  (IDEA). 

"*The  year  of  joining  the  Naval  Postgraduate  School  faculty  is  indicated  in  parentheses. 

The  Department  of  Systems  Management  has  primary  responsibility  for  five  academic  programs  and  awards  five 
graduate  degrees.  The  largest  program  is  a  group  of  curricula  in  Systems  Management.  These  curricula  include 
Acquisition  and  Contract  Management,  Systems  Acquisition  Management,  Financial  Management,  Manpower 
Systems  Analysis,  Material  Logistics  Support  Management,  Systems  Inventory  Management,  Transportation  Logis- 
tics Management,  Transportation  Management  and  Shore  Installation  Management.  Graduates  of  these  curricula  are 
awarded  the  degree  Master  of  Science  in  Management.  This  degree  is  accredited  by  the  National  Association  of 
Schools  of  Public  Affairs  and  Administration  (NASPAA),  and  the  International  Association  for  Management  Education 
(AACSB). 

The  other  four  degrees  that  are  awarded  by  the  department  are  the  Master  of  Science  in  Resource  Planning  and 
Management  for  International  Defense;  the  Master  of  Science  in  Leadership  and  Human  Resource  Development;  the 
Master  of  Science  in  Contract  Management;  and  the  Master  of  Science  in  Program  Management. 

The  Resource  Planning  and  Management  for  International  Defense  (RePMID)  curriculum  is  designed  for  students 
from  allied  countries  and  is  jointly  offered  by  the  Department  of  Systems  Management  and  National  Security  Affairs. 
This  degree  is  accredited  by  the  National  Association  of  Schools  of  Public  Affairs  and  Administration  (NASPAA)  and 
the  International  Association  for  Management  Education  (AACSB). 

The  Leadership  Education  and  Development  program  (LEAD)  is  currently  taught  at  the  U.S.  Naval  Academy  in 
Annapolis.  The  Contract  Management  and  Program  Management  curricula  are  currently  offered  to  DoD  civilians  at 
designated  off-site  locations.  The  degree  programs  for  Leadership  Education  and  Development,  Contract  Manage- 
ment and  Program  Management  are  accredited  by  the  International  Association  for  Management  Education  (AACSB). 

MASTER  OF  SCIENCE  IN  MANAGEMENT 

The  degree  Master  of  Science  in  Management  requires: 

1 )  Completion  or  validation  of  the  Management  Fundamentals  program,  which 
consists  of  a  total  of  32-quarter  hours  of  2000  and  3000  level  courses,  including  a 
minimum  of  the  following  hours  by  discipline: 

Accounting  and  Financial  Management  6 

Economics  6 

Organization  and  Management  6 

Quantitative  Methods  8 

2)  In  addition  to  the  above,  completion  of  a  minimum  of  48  hours  of  graduate-level 
courses,  at  least  12  hours  of  which  are  at  the  4000  level. 

3)  Completion  of  an  approved  sequence  of  courses  in  the  student's  area  of  concentration. 

4)  Completion  of  an  acceptable  thesis. 

5)  Approval  of  the  candidate's  program  by  the  Chair,  Department  of  Systems  Management. 


MASTER  OF  SCIENCE  IN  INTERNATIONAL  RESOURCE  PLANNING  AND  MANAGEMENT 

The  degree  Master  of  Science  in  International  Resource  Planning  and  Management  requires: 

1)  Completion  or  validation  of  a  minimum  of  credit  hours,  as  indicated,  in  the 
following  disciplines: 

Accounting,  Financial  Management,  and  Economics  24 

Organization  and  Management  20 

Domestic  and  International  Policy  Studies  24 

2)  Completion  of  a  minimum  of  48  hours  of  graduate-level  courses,  at  least  12  hours 
of  which  are  at  the  4000  level. 

3)  Completion  of  an  acceptable  thesis,  with  at  least  one  advisor  from  either  the 
Department  of  Systems  Management,  or  the  Department  of  National  Security  Affairs. 

4)  Approval  of  the  candidate's  program  by  the  Chair,  Department  of  Systems  Management  or 

the  Chair,  Department  of  National  Security  Affairs. 

MASTER  OF  SCIENCE  IN  LEADERSHIP  AND  HUMAN  RESOURCE  DEVELOPMENT 

The  degree  Master  of  Science  in  Leadership  and  Human  Resource  Development  requires: 

1)  Completion  of  a  minimum  of  48  credit  hours  of  graduate-level  courses,  at  least  12 
which  are  at  the  4000  level. 

2)  Completion  of  an  acceptable  thesis,  with  at  least  one  advisor  from  the 
Department  of  Systems  Management. 

3)  Approval  of  the  candidate's  program  by  the  Chair,  Department  of  Systems  Management. 

MASTER  OF  SCIENCE  IN  CONTRACT  MANAGEMENT 

The  degree  Master  of  Science  in  Contract  Management  requires: 

1)  Completion  of  a  minimum  of  48  credit  hours  of  graduate-level  courses,  at  least  12 
which  are  at  the  4000  level. 

2)  Completion  of  an  acceptable  thesis,  with  at  least  one  advisor  from  the  Department  of 
Systems  Management. 

3)  Approval  of  the  candidate's  program  by  the  Chair,  Department  of  Systems  Management. 

MASTER  OF  SCIENCE  IN  PROGRAM  MANAGEMENT 

The  degree  Master  of  Science  in  Program  Management  requires: 

1)  Completion  of  a  minimum  of  48  credit  hours  of  graduate-level  courses,  at  least  12 
which  are  at  the  4000  level. 

2)  Completion  of  an  acceptable  thesis,  with  at  least  one  advisor  from  the  Department  of 
Systems  Management. 

3)  Approval  of  the  candidate's  program  by  the  Chair,  Department  of  Systems  Management. 


SYSTEMS  MANAGEMENT  COURSE  DESCRIPTIONS 

MN0001    SEMINAR  FOR  SYSTEMS  MANAGEMENT  STUDENTS  (NO  CREDIT)  (  0  -  2  ). 

Guests  lectures.  Thesis  and  research  presentations. 

MN0123   COMPUTER  SKILLS  DEVELOPMENT  (  0  -  2  ). 

An  introduction  to  the  use  and  operation  of  microcomputers  including  hardware  basics,  operating  system,  word 
processing,  spreadsheets  and  graphics.  Emphasis  on  applications  in  systems  management.  Graded  on  Pass/Fail 
only. 

MN0163  THESIS  WRITING  WORKSHOP  (  0  -  1  ). 

Guidelines  for  scientific  writing  for  the  thesis  are  given  with  examples  and  opportunities  for  practice.  PREREQUISITE: 
Consent  of  instructor. 

MN0810  THESIS  RESEARCH  FOR  SYSTEMS  MANAGEMENT  STUDENTS  (  0  -  8  ). 

Every  student  conducting  thesis  research  in  Systems  Management  resident  programs  will  enroll  in  this  course. 

MN0811    THESIS  RESEARCH  FOR  NON-RESIDENT  SYSTEMS  MANAGEMENT  STUDENTS  (  0  -  4  ). 

Every  student  conducting  thesis  research  in  the  Distance  Learning  Contract  Management  (835)  and  Program  Manage- 
ment (836)  degree  programs  will  enroll  in  this  course. 

MN2031    ECONOMIC  DECISION  MAKING  (  4  ■  0  ). 

A  course  in  macroeconomics.  Brief  introduction  to  microeconomics — scarcity,  production  possibility  curves,  and 
supply  and  demand.  Topics  in  macroeconomics  include  national  income  determination,  inflation,  unemployment, 
deficits,  and  the  banking  system.  Also  covered  are  the  various  schools  of  thought  in  macroeconomics:  Keynesian, 
monetarist,  rational  expectations,  and  supply  side.  PREREQUISITE:  MA2300  (concurrently)  or  equivalent. 

MN2039   BASIC  QUANTITATIVE  METHODS  IN  ECONOMIC  ANALYSIS  (  4  -  0  ). 

This  course  simultaneously  introduces  economics  and  the  mathematical  basis  required  for  advanced  economic 
analysis.  Math  topics  include  algebra,  graphs,  differential  calculus,  including  both  single  and  multiple  variable  func- 
tions, and  indefinite  and  definite  integrals.  Economics  concepts  include  demand  and  supply,  market  equilibrium, 
marginal  analysis  and  unconstrained  and  constrained  optimization.  PREREQUISITE:  College  algebra  or  permission  of 
instructor. 

MN2111    SEMINAR  IN  MANPOWER,  PERSONNEL,  AND  TRAINING  ISSUES  1(0-2). 

An  introduction  to  the  major  issues,  theory,  and  practice  of  the  military  MPT  system.  Graded  on  a  Pass/Fail  basis 
only.  PREREQUISITE:  Permission  of  instructor. 

MN2112  SEMINAR  IN  MANPOWER,  PERSONNEL,  AND  TRAINING  ISSUES  II  (  0  -  2  ). 

Continuation  of  MN2111.  Graded  on  a  Pass/Fail  basis  only.  PREREQUISITE:  Permission  of  instructor. 

MN2150   FINANCIAL  ACCOUNTING  (  4  -  0  ). 

Study  of  basic  accounting  models  concepts  and  standards  underlying  financial  report.  Emphasis  on  the  reporting  of 
an  organization's  results  of  operations,  financial  position  and  cash  flows.  Specific  topics  include  the  accounting  cycle, 
asset  and  liability  valuation,  income  measurement,  capital  structure,  and  financial  statement  analysis.  Includes 
discussion  of  financial  reporting  for  Federal  Government  organizations. 

MN2155  ACCOUNTING  FOR  MANAGEMENT  (  4  -  0  ). 

Study  of  the  fundamentals  of  financial  and  managerial  accounting  relevant  to  financial  management.  Introduction  to 
financial  accounting  stressing  accrual  concepts  and  the  content  and  analysis  of  financial  statements.  More  in  depth 
focus  on  management  accounting  topics,  including  costing  techniques  for  products  and  programs,  use  of  cost 
information  for  decision  making,  capital  budgeting,  and  financial  performance  measures.  Applications  of  managerial 
accounting  tools  to  DoD  situations.  (May  not  be  substituted  for  MN2150  and  MN3161.) 

MN2302   SEMINAR  FOR  ACQUISITION  AND  CONTRACTING  STUDENTS  (  0  -  3  ). 

This  course  brings  both  Government  and  industry  contract  managers  into  the  academic  forum  for  interaction  with 
students.  Visits  to  Government  and  industry  facilities.  Thesis  and  research  presentations.  Preparation  for  Certified 
Professional  Contracts  Manager  (CPCM)  certificate  examinations.  Graded  on  a  Pass/Fail  basis.  PREREQUISITE: 
Permission  of  instructor. 
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MN2303   SEMINAR  FOR  PROGRAM  MANAGEMENT  STUDENTS  (  0  -  3  ). 

This  course  brings  both  Government  and  industry  acquisition/program  managers  into  the  academic  forum  for  interac- 
tion with  students.  Guest  lecturers  include  program  executive  officers,  program  managers,  laboratory  and  field 
personnel,  Department  officials,  congressional  members  and  staff  personnel,  and  industry  representatives.  Visits  to 
Government  and  industry  facilities.  Thesis  and  research  presentations.  Preparation  for  Program  Manager  Certifica- 
tion. Graded  on  a  Pass/Fail  basis.  PREREQUISITE:  Permission  of  instructor. 

MN3001    ECONOMICS  FOR  DEFENSE  MANAGERS  (  4  -  0  ). 

This  course  develops  the  fundamental  tools  of  microeconomics  and  macroeconomics  and  applies  them  to  topics  in 
the  management  and  allocation  of  defense  resources.  Although  fundamental  economic  principles  are  covered,  the 
course  stresses  the  applications  of  economic  theory  to  defense  issues  and  polices.  Topics  covered  include:  macroeco- 
nomic  aspects  of  defense  spending  and  budgeting;  defense  production  functions;  allocative  efficiency  in  defense  labor 
and  capital  markets;  international  economics  and  national  security;  and  comparative  systems. 

MN3101    MODELS  OF  LEADERSHIP  IN  COMPLEX  ORGANIZATIONS  (  2  -  0  ). 

A  broad  range  of  leadership  models  is  presented  to  demonstrate  the  evolution  of  approaches  to  the  study  of  leader- 
ship and  to  provide  a  framework  for  subsequent  leadership  courses.  These  models  range  from  trait  approaches  to 
current  transformational  concepts.  Students  will  acquire  a  systems  view  of  leadership  in  organizations  and  an  ap- 
proach to  analyze  the  variables  that  influence  leadership.  PREREQUISITE:  Undergraduate  course  in  Naval  Leader- 
ship and  admission  to  graduate  standing.  The  course  demands  critical  reasoning  and  systematic  thinking  on  an 
advanced  level. 

MN3102  MILITARY  LEADERSHIP  (  2  -  0  ). 

Models  of  leadership  are  studied  in  depth  in  the  context  of  how  they  have  been  used  by  notable  military  leaders. 
Historical  and  future  perspectives  for  military  leadership  are  analyzed.  Emphasis  is  on  self-assessment  and  self- 
development  as  well  as  the  develop  of  subordinate  leaders.  PREREQUISITE:  MN3101 . 

MN3103    GROUP  DYNAMICS  AND  TEAMBUILDING  (  2  -  0  ). 

Human  behavior  in  group  settings  and  leadership  in  building  cohesive  teams  are  the  focus  of  this  course.  Group 
structural  characteristics,  stages  of  team  development,  group  problem  solving  and  decision  making  are  studied. 
PREREQUISITE:  MN3129. 

MN3104   MOTIVATION  AND  EMPOWERMENT  (  1  -  0  ). 

The  major  cognitive  and  behavioral  theories  of  motivation  are  examined  from  the  perspectives  of  the  leader  and 
subordinates.  A  model  of  empowerment  is  introduced,  and  a  framework  of  motivation  research  and  applications  is 
created.  Case  analysis  is  used  to  balance  theory  and  application  through  cases  that  focus  on  a  variety  of  Navy 
organizations.  PREREQUISITE:  MN3101. 

MN3105  ORGANIZATION  AND  MANAGEMENT  (  4  -  0  ). 

This  course  gives  students  a  knowledge  of  key  concepts  from  management  theory,  organization  theory,  organizational 
behavior  and  organizational  development.  Special  emphasis  is  given  to  the  ability  to  apply  these  concepts  in  an 
integrated  fashion  to  management  situations  in  DoD/DoN.  Towards  that  end,  the  course  makes  extensive  use  of 
multiple  theoretical  frames,  open-systems  models,  and  DoD/DoN  case  studies. 

MN3106   CONFLICT  MANAGEMENT  ( 1  -  0  ). 

The  impact  of  conflict  in  organizations  is  studied  with  emphasis  on  models  of  conflict  management  that  offer  students 
multiple  conflict  handling  strategies.  The  relation  of  conflict  to  the  leader's  use  of  power  and  influence  strategies  is 
explored.  An  overview  of  negotiation  literature  is  provided.  Students  practice  using  conflict  management  strategies 
and  negotiation  techniques.  PREREQUISITE:  MN3101. 

MN3107   CONTEMPORARY  ISSUES  IN  ORGANIZATION  AND  MANAGEMENT  (  2  -  0  ). 

This  course  is  an  abridged  version  of  MN3105  for  students  who  have  significant  undergraduate  coursework  in  organi- 
zation and  management.  Students  learn  to  apply  open-systems  models  and  cognitive  frames  to  DoD  cases  as  a  way 
of  capturing  complex  causal  dynamics.  Within  these  broad  frameworks,  students  learn  to  address  contemporary 
management  issues,  including  team-based  designs,  empowerment,  positive  political  skills,  managing  organizational 
cultures,  organizational  learning,  and  contemporary  models  of  leadership.  The  development  of  written  analyses  and 
action  plans  are  emphasized.  PREREQUISITES:  At  least  two  undergraduate  courses  in  the  content  area  of  Organiza- 
tion and  Management  (organizational  behavior,  organization  development,  organization  theory,  or  principles  of 
management)  with  a  grade  of  "B"  or  better,  and  approval  by  course  coordinator. 
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MN3109   ETHICS  AND  MORAL  DEVELOPMENT  (  3  -  0  ). 

An  examination  of  the  major  traditions  in  western  ethical  thinking.  Application  of  these  theories  to  moral  dilemmas 
encountered  in  the  profession  of  arms  involving  a  critical  exploration  of  the  meaning  and  validity  of  arguments  offered 
on  various  sides  of  current  ethical  controversies.  Reading,  discussing,  and  writing  about  military  virtues  and  their 
place  in  the  everyday  life  of  the  officer.  PREREQUISITE:  Undergraduate  course  in  Naval  Leadership  and  admission  to 
graduate  standing.  This  course  demands  critical  reasoning  and  systematic  thinking  at  an  advanced  level. 

MN3111  PERSONNEL  MANAGEMENT  PROCESSES  (  4  -  0  ). 

A  broad  coverage  of  human  behavior  in  the  work  situation,  with  key  emphasis  on  the  issues  of  work  in  the  Navy 
Manpower  Personnel  and  Training  Environment.  Topical  areas  covered  include  selection,  placement,  training  develop- 
ment, and  evaluation  of  personnel;  motivation,  remuneration,  morale,  supervision,  and  working  conditions  in  military 
organizations;  job  design  and  organization  development  within  complex  military  bureaucracies;  equipment  design  and 
man-machine  interface,  and  the  impact  of  technological  programs  within  the  military.  PREREQUISITES:  MN3105  and 
OS3101  (taken  concurrently)  or  equivalent. 

MN3112  COUNSELING  (  3  -  0  ). 

The  basic  theory,  principles,  and  techniques  of  counseling  will  be  presented  in  this  course.  An  emphasis  will  be  placed 
on  counseling  in  military  settings.  Students  will  learn  and  practice  basic  listening  and  therapeutic  skills.  PREREQUI- 
SITES: MN3135. 

MN3115  MANAGING  FROM  A  SYSTEMS  PERSPECTIVE  (  2  -  0  ). 

This  course  is  about  leading  and  managing  Groups/Teams  as  a  system  -  a  system  being  defined  as  a  "whole"  whose 
elements  interact  and  "hang  together"  in  the  pursuit  of  a  common  purpose.  It  begins  the  process  of  identifying  the 
basic  concepts  and  components  in  the  management  and  diagnosis  of  systems  and  prepares  the  student  for  other 
courses  which  focus  on  the  managerial  spectrum  from  the  components  of  organizations  to  management  of  the 
organizational  system  as  a  whole.  The  course  addresses  the  following  specific  subject  areas:  Group/Team  Work 
Designs;  Group/Team  Roles;  Stages  of  Development;  Group/Team  Dynamics;  Team  Building;  Building  Commitment 
and  Empowerment;  Self-Managing  Teams;  Characteristics  of  High  Performing  Teams;  and  Inter-Group  Relations. 

MN3121    ORGANIZATIONAL  DESIGN  FOR  SPECIAL  OPERATIONS  (  4  -  0  ). 

Principles  of  organizational  design  are  critically  examined  and  applied  to  special  operations'  missions  and  organiza- 
tions. Focus  is  on  the  organizational  level  of  analysis  and  includes  such  topics  as  organizational  environments,  key 
success  factors,  technology  and  information  systems,  configuration  and  structure,  organizational  learning,  reward 
systems,  and  decision  making.  Case  method  is  used  to  develop  diagnostic  skills  and  a  systemic  perspective.  PRE- 
REQUISITE:  Enrollment  in  the  SOLIC  curriculum  or  permission  of  instructor. 

MN3129  ORGANIZATION  DESIGN  (  2  -  0  ). 

Organizations  are  studied  from  a  systems  perspective  in  which  the  leader  must  analyze  the  internal  and  external 
components  and  their  interrelationships  to  design  the  appropriate  structural  configuration  for  the  organization. 
Organizational  theory  provides  the  foundation  for  this  study  of  the  structure  and  design  of  military  organizations. 
Special  emphasis  is  given  to  the  ability  to  apply  these  concepts  in  an  integrated  manner  to  DoD/DoN  management 
situations.  PREREQUISITE:  MN3101. 

MN3135  EDUCATIONAL  THEORY  (  3  -  0  ). 

This  class  focuses  on  the  range  of  educational  theories  and  applications  for  the  teaching-learning  process.  Students 
examine  the  areas  of  the  cognitive,  affective,  and  behavioral  basis  of  human  learning.  The  emphasis  will  be  on 
obtaining  a  solid  foundation  for  understanding  and  applying  educational  theory.  The  theoretical  foundation  will  provide 
an  understanding  of  DoD,  DoN  and  USNA  educational  needs.  PREREQUISITE:  MN3101. 

MN3137   INSTRUCTIONAL  SYSTEMS  DESIGN  (  1  -  0  ). 

A  system  approach  as  applied  to  the  design,  development,  delivery,  implementation  and  evaluation  of  educational  and 
training  programs.  Navy  and  Marine  Corps  models  are  examined.  PREREQUISITE:  MN3135. 

MN3138  ADULT  DEVELOPMENT  (  2  -  0  ). 

Ways  in  which  individuals  differ  in  their  development  and  the  continuities  seen  among  adults  are  studied.  The  effects 
those  differences  have  on  behavior  is  the  focus  of  the  course.  Analysis  of  recent  theory  and  empirical  research  data 
on  adult  development  is  conducted  using  an  interdisciplinary  perspective.  Beginning  with  the  transition  to  adulthood  at 
age  18,  the  full  range  of  adult  years  are  examined  with  respect  to  physical,  cognitive,  social,  and  emotional  develop- 
ment. Topic  is  grounded  in  implications  for  leading  midshipmen  and  other  officers.  PREREQUISITE:  MN3135. 
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MN3140    MICROECONOMIC  THEORY  (  4  -  0  ). 

This  course  reviews  traditional  microeconomics  concepts,  including  demand,  cost,  perfect  and  imperfect  competition, 
public  goods,  externalities,  and  factor  markets.  Emphasis  focuses  on  several  themes  underlying  these  concepts, 
including  optimization,  incentives,  efficiency,  problem  solving  and  strategic  thinking.  Defense  applications  are 
stressed.  PREREQUISITES:  MA2300  or  MN2039  and  MN3001. 

MN3154   FINANCIAL  MANAGEMENT  IN  THE  ARMED  FORCES  (  4  -  0  ). 

This  course  focuses  on  financial  management  practices  and  concepts  in  the  DoD,  with  emphasis  on  the  Department 
of  the  Navy.  Topics  include  appropriations  and  legal  aspects  of  appropriations;  the  Future  Years  Defense  Program;  the 
Planning,  Programming  and  Budgeting  System  (PPBS);  budget  formulation,  review,  enactment  and  execution  cycle; 
federal  budget  legislation  and  DoD  regulations;  ethics  in  government;  management  controls;  and,  DoD  accounting 
terminology  and  accounting  systems.  Current  financial  management  issues  such  as  working  capital  funds,  DFAS, 
non-appropriated  funds  and  unit  cost  are  reviewed.  Exercises  and  case  studies  are  used  to  develop  the  students' 
ability  to  apply  financial  management  concepts  to  real  life  situations.  PREREQUISITE:  MN2155  or  MN3161. 

MN3155   FINANCIAL  MANAGEMENT  FOR  ACQUISITION  MANAGERS  (  2  -  0  ). 

This  course  is  a  study  of  financial  management  practices  and  issues  associated  with  Federal  Government  acquisition 
programs.  The  course  has  emphasis  on  (1)  the  resource  management  process  flow  from  initiation  of  a  new  acquisi- 
tion program  through  execution  of  appropriated  funds  (procurement  and  research  &  development  accounts)  for  that 
program,  (2)  the  congressional  approval  and  review  process  unique  to  procurement,  and  (3)  cost  estimation,  analysis 
and  evaluation  as  tools  for  sound  acquisition  management.  PREREQUISITES:  MN2150  or  MN2155;  and  MN3331  or 
MN3302  or  MN3221  or  MN3342  or  permission  of  the  instructor. 

MN3160   METHODS  OF  INQUIRY  (  3  -  0  ). 

Basic  concepts  and  principles  fundamental  to  inquiring  systems,  scientific  reasoning,  and  research  design  are 
provided.  The  strengths  and  weaknesses  of  traditional  research  methods  (e.g.,  experiments,  surveys,  field  research) 
and  inquiring  system  are  examined.  Methods  appropriate  for  multi-disciplinary  inquiry  into  complex,  dynamic,  and 
uncertain  phenomena  are  addressed,  as  are  action  research  strategies  in  organizational  contexts.  PREREQUISITE: 
Admission  to  Graduate  standing. 

MN3161    MANAGEMENT  ACCOUNTING  (  4  -  0  ). 

Introduction  to  the  concepts  and  systems  of  cost  determination.  Attention  is  given  to  applying  cost  concepts  and 
techniques  of  analysis  in  a  military  environment  and  relating  them  to  Working  Capital  Funds,  pertinent  OMB  Circulars 
and  DoD  Instruction  on  Economic  Analysis.  Topics  covered  include  job  costing  systems,  overhead  accounting  and 
allocation,  standard  costs  for  control,  flexible  budgeting,  cost-volume-profit  analysis,  performance  analysis,  cost 
analysis  for  structured  and  unstructured  decision-making,  and  long-term  investment  analysis.  PREREQUISITE: 
MN2150. 

MN3162  TOOLS  OF  INQUIRY  (  3  -  0  ). 

Statistical  methods  used  to  explain  and  predict  the  organizational  behavior  of  individuals  and  groups  are  developed. 
Particular  emphases  is  given  to  developing  skills  in  the  use  of  regression  analysis  using  PC  software  and  applying  the 
methods  using  DoD/DoN  data.  PREREQUISITE:  MN3160. 

MN3170   DoD  POLICY  AND  RESOURCE  ANALYSIS  (  4  -  0  ). 

This  seminar  exposes  students  to  the  major  elements  shaping  U.S.  military  policy  foundation  in  the  post  Cold  War 
environment.  Significant  problems  confronting  military  decision-makers  are  reviewed  and  the  decision-making 
processes  and  organizations  used  to  address  these  problems  are  examined.  Problems  addressed  include  relating 
national  security  requirements  to  force  structure,  force  development  and  management  and  resource  allocation. 
PREREQUISITE:  Experience  as  a  naval  or  Marine  Corps  officer/knowledge  of  DoD  fleet  systems  and  admission  to 
graduate  standing. 

MN3172   PUBLIC  POLICY  AND  BUDGETING  (  4  ■  0  ). 

This  course  analyzes  federal  policy-making  with  emphasis  on  resource  decision  making  for  national  defense.  The 
roles  of  principal  budget  process  participants  are  examined.  Executive  and  congressional  budget  processes  are 
assessed  to  indicate  how  national  security  policy  is  resourced  and  implemented  through  the  budget  process.  Spend- 
ing for  national  security  policy  is  tracked  from  budget  submission  through  resolution,  authorization  and  appropriation. 
Budget  formulation,  negotiation,  and  execution  strategies  are  evaluated  to  indicate  the  dynamics  of  executive- 
legislative  competition  over  resource  allocation  priorities.  Students  examine  the  DoN/DoD  PPB  process  as  it  relates  to 
budget  planning  and  execution. 


MN3221    PRINCIPLES  OF  ACQUISITION  AND  PROGRAM  MANAGEMENT  1(2-1). 

This  course  introduces  the  fundamental  principles  of  DoD  systems  acquisition  and  program  management  by  examin- 
ing acquisition  policy  issues;  planning,  programming,  and  budgeting  processes;  acquisition  strategies;  contractual 
decisions;  and  program  management  philosophies,  issues  and  concepts.  The  aspects  of  planning,  organizing, 
staffing,  directing  and  controlling  within  the  program  structure  will  be  examined.  Key  functional  areas  are  explored 
including  program  management,  research  &  development,  test  and  evaluation,  contracting,  funding  and  budgeting, 
logistics  support,  systems  engineering  and  legal  issues. 

MN3222   PRINCIPLES  OF  ACQUISITION  AND  PROGRAM  MANAGEMENT  II  (  3  -  2  ). 

This  course  broadens  the  student's  understanding  of  the  principles  of  DoD  systems  acquisition  and  program  manage- 
ment gained  in  MN3221  by  examining  program  management  characteristics  and  competencies,  control  policies  and 
techniques,  systems  analysis  methods,  and  functional  area  concerns.  Techniques  for  interpersonal  relationships  will 
be  examined  in  exercise  settings.  The  course  structure  concentrates  on  the  activities  occurring  during  the  major 
milestones  and  acquisition  phases.  Cases  involving  key  planning  documents,  activities  and  phase  exit  criteria  are 
examined.  PREREQUISITE:  MN3221  or  permission  of  instructor. 

MN3302  ADVANCED  PROGRAM  MANAGEMENT  (  2  -  0  ). 

Builds  on  the  student's  experience  in  the  acquisition  workforce.  Cases  are  used  to  examine  each  of  the  major  disci- 
plines in  the  acquisition  process  and  bring  each  student  to  a  current  and  common  understanding  of  the  acquisition 
environment,  process,  requirements  and  management  approaches.  PREREQUISITE:  DAWIA  Level  II  Certification. 

MN3303   PRINCIPLES  OF  ACQUISITION  AND  CONTRACT  MANAGEMENT  (  4  -  0  ). 

This  course  is  an  introduction  to  the  principles  of  Government  acquisition  and  contracting.  It  presents  the  fundamen- 
tals of  the  Federal  Acquisition  Regulation  (FAR)  and  the  DoD  FAR  Supplement;  the  Federal  acquisition  and  contract- 
ing processes,  including  requirements  determination,  acquisition  strategies,  Government  contract  law,  ethics,  contract 
types,  contracting  methods,  and  acquisition/contract  management  techniques. 

MN3304  CONTRACT  PRICING  AND  NEGOTIATIONS  (  5  -  2  ). 

This  course  involves  the  study  and  application  of  pricing  theory  and  strategies,  cost  methods,  cost  and  price  analysis, 
cost  principles,  Cost  Accounting  Standards,  and  contract  negotiations  as  used  in  the  Federal  Government.  Students 
develop  and  sharpen  negotiating  skills  by  participating  in  practical  negotiation  exercises  with  corporations.  PREREQ- 
UISITES: MN3140  and  MN3303. 

MN3309  ACQUISITION  OF  EMBEDDED  WEAPON  SYSTEMS  SOFTWARE  (  4  -  1  ). 

This  course  focuses  on  the  key  aspects  of  mission  critical  computer  resources  with  particular  emphasis  on  major 
weapon  systems  embedded  software.  The  course  analyzes  software  development,  software  risk  management, 
software  in  the  systems  acquisition  life  cycle,  software  metrics,  contracting  methods  for  software,  software  test  and 
evaluation,  and  software  configuration  management.  Case  studies,  reports,  software  specifications  and  standards, 
and  other  similar  documents/materials  are  used.  The  course  addresses  the  underlying  management  principles 
involved  in  software  acquisition.  Significant  software  acquisition  issues  and  problems  are  examined  and  solutions 
developed.  PREREQUISITES:  MN3331  or  MN3222  or  MM3302. 

MN3312  CONTRACT  LAW  (  4  - 1  ). 

This  course  examines  the  legal  structure  within  which  Federal  Government  contracts  with  private  industry  are  formu- 
lated and  executed.  The  course  addresses  the  unique  aspects  of  Government  contract  law  including  such  topics  as 
agency  authority,  contract  interpretation,  disputes  and  remedies,  Alternative  Dispute  Resolution  (ADR),  socio-eco- 
nomic laws,  labor  law,  property,  patent  and  data  rights,  conflicts  of  interest,  protests,  and  ethics.  Comparisons  are 
made  with  the  Uniform  Commercial  Code  (UCC).  Emphasis  is  on  the  use  of  Court  and  Board  of  Contract  Appeals 
(BCA)  cases.  PREREQUISITES:  MN3303  or  MN3341. 

MN3315  ACQUISITION  MANAGEMENT  AND  CONTRACT  ADMINISTRATION  (  4  -  0  ). 

This  course  focuses  on  the  management  functions  and  decision-making  techniques  involved  in  the  award  and 
administration  of  Best  Value  competitively  negotiated  contracts.  The  first  phase  of  the  course  concentrates  on  the 
source  selection  phase  of  the  acquisition  process;  specific  topics  include  acquisition  planning,  market  research, 
source  selection  planning,  proposal  development,  solicitation  management,  source  selection  evaluation,  contract 
award,  and  contractor  debriefings.  The  second  phase  of  the  course  emphasizes  the  performance  phase  of  the 
acquisition  process;  specific  topic  areas  include  organizing  for  contract  administration,  transitioning  to  performance, 
quality  management,  subcontract  management,  financial  management,  performance  monitoring,  change  manage- 
ment, and  contract  closeout.  Emphasis  is  on  the  use  of  legal  case  studies  and  practical  exercises.  PREREQUISITES: 
MN3304  and  MN3312. 
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MN3316   ACQUISITION  MANAGEMENT  OF  INFORMATION  SYSTEMS  AND  SERVICES  (  2  -  0  ). 

This  course  provides  the  student  with  an  understanding  of  the  underlying  philosophies,  management  concepts  and 
processes  associated  with  the  acquisition  of  information  systems,  services  and  related  requirements.  The  course  is  a 
study  of  the  Federal  Acquisition  System,  the  fundamental  principles  that  influence  the  decisions  of  acquisition  team 
members,  and  the  various  phases  of  the  acquisition  process  from  requirements  determination  through  contract 
performance.  PREREQUISITE:  None. 

MN3331    PRINCIPLES  OF  SYSTEMS  ACQUISITION  AND  PROGRAM  MANAGEMENT  (  5  -  1  ). 

This  course  provides  the  student  with  an  understanding  of  the  underlying  concepts,  fundamentals  and  philosophies  of 
the  systems  acquisition  process  and  the  practical  application  of  program  management  methods  within  this  process. 
The  course  examines  management  characteristics  and  competencies,  control  policies  and  techniques,  systems 
analysis  methods,  and  functional  area  concerns.  Techniques  for  interpersonal  relationships  will  be  examined  in  team 
exercise  settings.  Topics  include  the  evolution  and  current  state  of  systems  acquisition  management;  the  system 
acquisition  life  cycle;  user-producer  acquisition  management  disciplines  and  activities;  and  program  planning, 
organizing,  staffing,  directing  and  controlling.  Case  studies  are  used  to  analyze  various  acquisition  issues.  PREREQ- 
UISITE: None. 

MN3333   MANAGERIAL  COMMUNICATION  SKILLS  IN  THE  DOD  ENVIRONMENT  (  4  -  0  ). 

This  course  provides  DoD  and  International  military  officers  and  civilians  with  the  communication  theory,  strategies, 
and  skills  needed  to  manage  and  lead  in  the  dynamic  DoD  environment.  Instruction  focuses  on  strategic  media 
choice,  writing  informative  and  persuasive  documents,  giving  succinct,  easy-to-understand  briefings,  managing  team 
communication  processes,  developing   associates'  communication  competencies  through  various  feedback  roles  and 
strategies,  and  listening  analytically  and  empathetically.  DoD  cases,  scenarios,  and  readings  are  used  to  analyze 
complex  communication  situations  unique  to  the  military. 

MN3341    ADVANCED  CONTRACTING  PRINCIPLES  (  4  -  2  ). 

This  course  builds  on  the  student's  knowledge  and  experience  in  contracting  to  address  the  more  complex  pre-award 
contracting  issues  in  the  acquisition  environment  including  contracting  methods,  contract  types,  negotiation,  source 
selection,  contingency  contracting,  environmental  contracting,  contracting  for  services,  R&D  contracting  and  interna- 
tional procurement.  Major  issues  regarding  acquisition  reform  are  addressed.  Ethical  issues  throughout  the  contract- 
ing process  are  examined.  Cases  are  used  to  illustrate  methods  for  attacking  contracting  problems  and  challenges. 
PREREQUISITE:  Enrolled  in  835  curriculum  or  permission  of  instructor. 

MN3342  ADVANCED  CONTRACT  MANAGEMENT  (  4  - 1  ). 

This  course  builds  on  the  student's  knowledge  and  experience  in  contracting  to  address  the  more  complex  post-award 
contracting  issues  in  the  acquisition  environment  including  disputes  and  appeals,  claims,  intellectual  and  technical 
data  rights,  post-award  pricing  and  negotiations,  terminations,  contract  modifications,  traffic  and  transportation,  value 
engineering,  environmental  contracting,  contractor  systems  reviews,  property  administration,  quality  assurance, 
contract  financing,  alternative  dispute  resolution  (ADR),  labor  relations,  contractor  performance  monitoring  and 
surveillance,  contractor  performance  evaluation.  PREREQUISITES:  MN3341,  MN3312. 

MN3370   SEMINAR  ON  LEADERSHIP  IN  SUPPLY  CHAIN  MANAGEMENT  (  0  -  2  ). 

Graduate-level  seminar  emphasizing  current  and  emerging  issues  from  a  broad  range  of  logistics  and  supply  chain 
management  subjects.  Speakers  from  the  Department  of  Defense,  other  government  agencies,  and  industry.  Graded 
on  Pass/Fail  basis.  PREREQUISITE:  Permission  of  instructor. 

MN3371    CONTRACTS  MANAGEMENT  AND  ADMINISTRATION  (  4  -  0  ). 

This  course  is  a  study  of  procurement  planning,  negotiation,  and  contract  administration,  including  the  determination 
of  need,  basic  contract  law,  methods  of  procurement  and  fundamentals  of  management  techniques.  Topics  include 
procurement  organizations,  procurement  by  sealed  bidding  and  competitive  negotiation,  source  selection,  pricing, 
types  of  contracts,  negotiating  techniques,  structuring  incentives,  the  terms  and   conditions  of  contracts,  managing 
contract  progress,  total  quality  management,  change  control,  cost  and  schedule  control,  contract  termination,  dispute 
situations,  and  international  contracting  issues. 

MN3372   MATERIAL  LOGISTICS  (  4  -  0  ). 

An  overview  of  material  logistics  emphasizing  trade-off  analysis  and  the  total  cost  concept  of  logistics.  Topics  include 
forecasting,  customer  service  level  optimization,  inventory  management,  transportation,  warehousing,  facilities 
location,  and  the  potential  trade-offs  within  and  between  all  of  these  areas.  The  similarities  and  differences  between 
commercial  and  DoD  applications  are  developed  throughout  the  course.  PREREQUISITES:  MA2300  (or  equivalent) 
and  OS3101. 


MN3373  TRANSPORTATION  MANAGEMENT  (  4  ■  0  ). 

Overview  and  analysis  of  the  U.S.  domestic  transportation  system  and  the  international  transportation  network  from  a 
managerial  perspective.  The  emphasis  is  on  commercial  transportation  resources  that  are  of  particular  importance  to 
DoD.  The  course  focuses  on  an  analysis  of  the  individual  freight  modes  followed  by  an  examination  of  intermodel  and 
passenger  services.  Students  are  also  introduced  to  current  research  and  industry  literature  in  commercial  transporta- 
tion that  is  relevant  to  DoD's  partnerships  with  the  transportation  industry.  PREREQUISITE:  MN3140  (may  be  taken 
concurrently). 

MN3374  PRODUCTION  AND  OPERATIONS  MANAGEMENT  (  4  -  0  ). 

Qualitative  issues  and  quantitative  techniques  for  managing  DoD  production  and  service  operations.  Qualitative 
issues  covered  include  process  design,  operations  strategy,  and  Just-In-Time  techniques.  Qualitative  techniques 
include  quality  monitoring  and  measurement,  forecasting,  queuing,  scheduling  and  aggregate  planning.  The  context  is 
DoD  production  and  service  activities,  with  special  emphasis  on  DoD  repair  depot  processes.  PREREQUISITE: 
OS3006. 

MN3375  MATERIALS  HANDLING  SYSTEMS  DESIGN  (  4  -  0  ). 

Principles  and  techniques  for  managing  military  material  handling  systems.  Topics  include  warehousing,  storage 
systems  design,  intra-facility  material  movement,  and  the  role  of  information  in  distribution.  Particular  emphasis  is 
placed  on  DLA  automated  warehousing  systems  and  Navy  shipboard  operations.  PREREQUISITE:  OS3006. 

MN3377   INVENTORY  MANAGEMENT  (  4  -  0  ). 

Fundamental  models  and  qualitative  techniques  for  managing  DoD  inventory  systems.  Covers  demand-based  and 
readiness-based  inventory  systems,  including  deterministic  and  stochastic  inventory  models,  availability-based 
models,  and  multi-echelon  techniques.  Applications  and  case  studies  emphasize  current  problems  in  DoD  and  supply- 
chain  solutions  such  as  outsourcing,  improved  supplier  relationships,  and  vendor-managed  inventory.  Highlights  the 
distinctive  nature  of  defense  inventories  and  their  effect  on  military  readiness.  PREREQUISITE:  OS3006. 

MN3384   PRINCIPLES  OF  ACQUISITION  PRODUCTION  AND  QUALITY  MANAGEMENT  (  5  -  1  ). 

This  course  provides  the  student  with  an  understanding  of  the  principles  and  concepts  of  production  and  quality 
management  in  the  DoD  acquisition  environment.  Topics  include  production/manufacturing  techniques,  tools,  and 
technology;  cost  estimating  methods;  process  oriented  contract  administration;  production  planning  and  control; 
progress  payments;  producibility  issues;  quality  assurance  and  control;  and  support  of  contract  negotiations  in 
production/operations  management.  PREREQUISITE:  MN3331  or  MN3221  or  MN3302  or  MN3342  or  permission  of 
instructor. 

MN3402   SEMINAR  IN  INSTALLATION  MANAGEMENT  1(0-2). 

Introduces  students  to  a  variety  of  topics  associated  with  the  management  of  a  complex  military  base  installation. 
Graded  on  a  Pass/Fail  basis.  PREREQUISITE:  Permission  of  instructor. 

MN3403   SEMINAR  IN  INSTALLATION  MANAGEMENT  II  (  0  -  2  ). 

Continuation  of  MN3402.  Graded  on  a  Pass/Fail  basis.  PREREQUISITE:  Permission  of  instructor. 

MN3471    INSTALLATION  MANAGEMENT  IN  THE  ARMED  FORCES  (  4  -  0  ). 

Examines  fundamental  concepts  of  commanding  and  managing  a  typical  base  installation.  Topics  covered  include: 
roles  and  mission,  installation  organizational  structure,  functions,  duties  and  responsibilities  of  the  organizational 
elements,  personnel  management,  commercial  activities  and  best  sourcing,  environmental  management,  facilities 
management,  media  and  community  relations,  morale,  welfare,  recreation,  retail,  medical,  dental,  security,  religious 
and  emergency  services,  and  munitions  storage.  PREREQUISITES:  MN3402,  MN3105,  MN3161,  MN3140,  MN3172. 

MN3610   MICROECONOMICS  FOR  OPERATIONS  RESEARCH  (  4  -  0  ). 

Basic  concepts  involved  in  the  decision  processes  of  individuals  and  groups  faced  with  scarcity  of  resources.  Topics 
include  consumer  theory  and  demand,  producer  theory  and  supply,  market  structures,  optimization  and  efficiency, 
partial  and  general  equilibrium  analysis,  welfare  analysis,  and  optimal  investment  decision  rules.  Applications  focus 
on  DoD's  roles  as  demander  and  supplier  of  resources.  A  required  course  for  360  and  361  curricula.  PREREQUI- 
SITES: MA31 10  and  OA3201. 

MN3760   MANPOWER  ECONOMICS  1(4-0). 

An  introduction  to  the  theoretical  aspects  of  labor  economics.  Concepts  covered  include  the  supply  of  labor,  the 
demand  for  labor,  wage  determination,  internal  labor  markets,  human  capital,  earnings  functions,  turnover,  compen- 
sation systems,  and  compensating  wage  differentials.  Special  readings  are  used  that  apply  the  principles  to  military 
manpower.  PREREQUISITES:  MN3140,  OS3101. 
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MN3801    TECHNOLOGY  TRANSFER  (  4  -  0  ). 

The  study  of  dissemination  and  utilization  of  technology  and  associated  problems,  with  emphasis  on  communications, 
sociology,  and  organizational  factors.  Course  uses  in-depth  recent  case  studies  to  examine  technology  transfer  issues 
of  concern  to  the  military.  Also  relies  on  guest  speakers  from  military  and  private  sector  organizations.  PREREQUI- 
SITE: MN3105  or  permission  of  the  instructor. 

MN3900   READINGS  IN  SYSTEMS  MANAGEMENT  (  V  -  0  ). 

An  individualized  program  of  readings  and  study  in  some  area  of  the  systems  management,  designed  to  meet  the 
student's  special  educational  needs.  PREREQUISITES:  A  background  in  the  area  of  study  and  departmental  ap- 
proval. Graded  on  a  Pass/Fail  basis  only. 

MN3902   MPT  COMPUTER  SKILLS  ENHANCEMENT  (  2  -  0  ). 

An  introduction  to  computer  analysis  of  manpower  data  files.  Topics  include  methods  of  file  creation,  storage,  and 
transfer.  Statistical  concepts  are  applied  using  the  SAS  statistical  software  package.  Taken  concurrently  with  MN4110. 
PREREQUISITE:  A  course  in  statistics. 

MN4012   MANAGEMENT  OF  ADVANCED  SYSTEMS  ENGINEERING  (  2  -  2  ). 

This  course  provides  the  student  with  an  understanding  of  architecting,  Object  Oriented  Systems  Engineering,  the 
Unified  Modeling  Language,  and  the  control  of  complex  projects  with  many  Systems  Engineers  through  the  use  of 
metrics.  Specific  emphasis  is  placed  on  exploring  the  relationship  between  science,  art,  deductive  processes,  induc- 
tive processes,  systems  engineering,  and  acquisition  management.  In  order  to  solve  today's  complex  problems,  the 
student  will  become  familiar  with  heuristic  tools,  progressive  design,  intersecting  waterfalls,  feedback  architectures, 
spiral  to  circle  acquisition,  technological  innovation,  autonomous  systems,  and  the  rules  of  the  political  process  as 
they  affect  system  design.  Case  studies  and  projects  will  be  used  to  evaluate  and  better  understand  the  use  of 
metrics.  PREREQUISITE:  EO401 1  or  permission  of  instructor. 

MN4080   RESEARCH  COLLOQUIUM  (  2  -  0  ). 

Meetings  are  held  throughout  the  thesis  research  process  to  integrate  course  work  with  thesis  progress  and  results. 
PREREQUISITE:  Permission  of  instructor. 

MN4101    LEADERSHIP  IN  THE  MILITARY  CULTURE  (  2  -  0  ). 

This  course  focuses  on  the  relationships  between  leaders  and  the  aspects  of  their  organizations  that  are  moderated  by 
culture:  people,  tasks,  missions,  goals,  structure,  and  strategies.  Assessment  and  implementation  techniques  are 
studied  to  enable  leaders  to  achieve  a  desired  culture  state  leading  to  positive  organizational  outcomes.  PREREQUI- 
SITES: MN3101  and  MN3102. 

MN4103  INSTALLATION  STRATEGIC  MANAGEMENT  (  4  -  0  ). 

Study  and  analysis  of  complex  managerial  events  confronting  Installation  Commanders  and  produce  optimal  cost 
effective  solutions.  Throughout  this  course,  the  student  will  apply  critical  thinking  to  achieve  tactical  and  strategic 
objectives  through  comprehensive  integrated  decision  making.  Area  of  study  include:  strategic  planning,  operational 
support,  crisis  management,  strategic  integrations  with  DoN  and  DoD  organizations,  and  the  effects  of  current 
legislative  changes.  PREREQUISITES:  MN3105,  MN4125,  MN4145,  MN4472. 

MN4104   STRATEGIC  MANAGEMENT  ISSUES  IN  MILITARY  ORGANIZATIONS  (  3  -  0  ). 

Examination  of  strategic  management  from  the  perspective  of  leadership  in  military  education  and  training  organiza- 
tions. This  course  explores  strategic  planning,  policy  formulation,  and  organizational  adaptation  with  a  dual  emphasis 
on  understanding  the  concepts  as  well  as  acquiring  the  ability  to  isolate  and  communicate  concepts  relevant  to 
developing  subordinates.  PREREQUISITES:  MN3101,  MN3102,  MN3103,  MN3104,  MN3129,  and  MN4101. 

MN4105  STRATEGIC  MANAGEMENT  (  4  -  0  ). 

Study  and  analysis  of  complex  managerial  situations  requiring  comprehensive  integrated  decision  making.  Topics 
include  operational  and  strategic  planning,  policy  formulation,  executive  control,  environmental  adaptation  and 
management  of  change.  Case  studies  in  both  the  public  and  private  sectors  are  used.  Particular  attention  is  given  to 
strategic  management  in  the  military  context,  and  in  the  DoD,  DoN  organizations.  PREREQUISITE:  Open  only  to 
students  in  the  final  quarter  of  a  Systems  Management  curriculum,  or  Information  Technology  Management,  or 
permission  of  instructor. 

MN4106   MANPOWER/PERSONNEL  POLICY  ANALYSIS  (  4  -  0  ). 

Study  and  analysis  of  military  manpower/personnel  policy  alternatives  with  emphasis  on  identifying  the  trade-offs 
involved,  the  dynamic  impact  of  major  policy  decisions  and  the  short-term  and  long-term  consequences  of  decisions. 
Review,  use  and  evaluation  of  tools  to  aid  in  selecting  policy  alternatives.  Analysis  of  issues  in  the  DoD  and  military 
services.  PREREQUISITES:  MN3760,  MN4111. 
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MN41 10  MULTIVARIATE  MANPOWER  DATA  ANALYSIS  1(4-0). 

An  introduction  to  multivariate  data  analysis.  Topics  include  hypothesis  testing,  the  organizations  and  analysis  of  large 
scale  data  bases,  model  specification  issues,  multicollinearity,  dummy  variables,  and  research  methodology.  Students 
apply  techniques  to  manpower  databases.  Taken  concurrently  with  MN3902.  PREREQUISITE:  A  course  in  statistics. 

MN41 1 1   MULTIVARIATE  MANPOWER  DATA  ANALYSIS  II  (  4  ■  2  ). 

An  introduction  to  the  specialized  multivariate  techniques  used  for  analysis  of  military  manpower  data.  Topics  include 
an  introduction  to  study  design  and  sampling  theory,  maximum  likelihood  estimation,  techniques  for  analyzing  limited 
dependent  and  qualitative  data,  estimation  of  binary  choice  models,  selection  bias,  time  series  data,  and  survey 
research  methods.  Students  apply  techniques  to  manpower  databases.  PREREQUISITE:  MN4110,  or  permission  of 
instructor. 

MN4112   PERSONNEL  TESTING  AND  SELECTION  (  4  -  0  ). 

Study  of  methods  available  for  evaluating  and  predicting  training  and  work  performance  in  organizations  like  the 
Navy:  employment  interviewing,  testing,  life-history  data,  and  rating  scales,  with  some  reference  to  job  analysis  and 
recruitment.  Special  emphasis  on  testing  concepts  and  models  particularly  in  relation  to  the  computerization  of  the 
Armed  Services  Vocational  Aptitude  Battery,  equal  employment  opportunity,  and  selection  decisions  based  on  cost 
benefit  analysis.  PREREQUISITE:  MN4110  or  equivalent  with  approval  of  instructor. 

MN4113   MILITARY  SOCIOLOGY/PSYCHOLOGY:  LEADERSHIP  DIMENSIONS  (  2  -  0  ). 

Exploration  of  the  concepts,  theories,  and  methods  of  military  sociology  and  military  psychology  as  applied  histori- 
cally and  in  the  current  setting;  with  specific  emphasis  on  leadership  applications.  Study  of  the  military  as  a  social 
institution,  focusing  on  the  internal  organizations  and  practices  of  the  armed  forces  as  well  as  the  relationship  be- 
tween the  military  and  society.  Review  and  evaluation  of  psychological  and  sociological  principles  employed  in  a 
variety  of  research  areas  such  as  recruit  screening  and  job  classification,  personnel  adaptability  and  trainability,  the 
military  family,  population  representation,  diversity,  equal  opportunity,  personnel  security,  institutional  versus  occupa- 
tional constructs,  the  military  life  course,  and  civil-military  relations.  Extensive  use  of  representative  cases  in  DoD  and 
the  U.S.  armed  forces  as  well  as  cases  in  the  militaries  of  other  nations.  PREREQUISITES:  MN3101  and  MN3170. 

MN4114  SOCIOLOGICAL  AND  PSYCHOLOGICAL  PERSPECTIVES  ON  MILITARY  SERVICE  (  4  -  0  ). 

Exploration  of  the  concepts,  theories,  and  methods  of  military  sociology  and  military  psychology  as  applied  histori- 
cally and  in  the  current  setting.  Study  of  the  military  as  a  social  institution,  focusing  on  the  internal  organization  and 
practices  of  the  armed  forces  as  well  as  the  relationship  between  the  military  and  society.  Review  and  evaluation  of 
the  psychological  principles  employed  in  a  variety  of  military  areas  such  as  health  care,  selection  and  job  classifica- 
tion, human  factors,  organizational  systems,  personnel  security,  and  performance  appraisal.  Emphasis  on  representa- 
tive cases  in  DoD  and  the  armed  forces.  PREREQUISITE:  MN3105.  Curriculum  option  for  MSA  (847)  students,  who 
are  given  priority  enrollment. 

MN4115  TRAINING  FOUNDATIONS  AND  MANAGEMENT  (  4  -  0  ). 

Analysis  of  issues  in  DoD  training  and  education.  Major  course  themes  focus  on  understanding  military  education  and 
training  from  a  systems  perspective;  analyzing  instructional  program  design,  implementation,  and  technologies;  and 
applying  methods  of  needs  analysis  and  program  evaluation.  Guest  speakers,  military  publications,  student  cases, 
and  discussion  based  on  the  experience  of  the  instructor  and  the  students  are  utilized  to  maintain  the  necessary  focus 
on  current  military  applications.  PREREQUISITE:  MN3105. 

MN4117  JOB  ANALYSIS  AND  PERSONNEL  TRAINING  (  4  -  0  ). 

Study  of  job  analysis  and  its  use  in  determining  training  requirements.  Consideration  of  instructional  systems  develop- 
ment and  training  pipeline  management.  Attention  to  cost-benefit  issues  involving  training  in  regard  to  selection, 
equipment  design,  changing  job  requirements,  and  career  development.  PREREQUISITE:  MN3111. 

MN4118   MODELING  FOR  DECISION  SUPPORT  IN  MANPOWER  SYSTEMS  (  3  -  2  ). 

An  introduction  to  applied  manpower  models  and  modeling  techniques.  Students  will  gain  insight  into  how  models  are 
used  by  policy  makers  in  the  decision  process  and  into  the  complexity  of  the  military  manpower  system.  Several 
models  that  are  currently  used  by  the  Bureau  of  Naval  Personnel  and  Headquarters  USMC  will  be  analyzed,  including 
accession  planning,  sea-shore  rotation  policy,  promotion  planning  and  inventory  projection  models.  Other  topics 
covered  include  the  manpower  planning  process,  types  of  models,  model  evaluation  and  good  modeling  practices. 
PREREQUISITES:  OS3101  or  equivalent;  OS3006;  OS4701  (may  be  taken  concurrently). 

MN4119  SEMINAR  IN  MANPOWER  ANALYSIS  (Variable  credit  1-0  to  4-0.)  (  V  -  0  ). 

Study  of  a  variety  of  topics  of  current  interest  in  military  manpower  analysis,  to  be  determined  by  the  instructor. 
PREREQUISITES:  A  background  in  manpower  analysis  and  permission  of  instructor. 
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MN4120   MANAGING  DIVERSITY  (  3  -  0  ). 

This  course  is  focused  on  creating  awareness  of  diversity  issues  that  surround  constructions  of  race,  gender,  class, 
and  culture  and  building  skills  to  deal  with  these  issues.  This  course  addresses  the  question,  "How  can  diversity 
become  an  organizational  resource  in  the  military  and  a  force  to  increase  productivity  and  innovation?"  PREREQUI- 
SITES: MN3104andMN3138. 

MN4121    ORGANIZATION  THEORY  (  4  -  0  ). 

Study  of  the  major  theories  of  modern  organizations.  This  course  emphasizes  the  analysis  of  organizational  phenom- 
ena from  multiple  perspectives,  using  theories  of  individual,  group,  and  organizational  behavior.  Topics  include 
organization  design  and  culture,  political  analysis  of  organizations,  management  of  change,  open  systems  theory,  and 
contingency  theories.  PREREQUISITE:  MN3105. 

MN4122   PLANNING  AND  CONTROL:  MEASUREMENT  AND  EVALUATION  (  4  -  0  ). 

Theory  and  techniques  of  the  managerial  functions  of  planning  and  control  in  both  governmental  and  private  sector 
organizations.  Emphasis  is  placed  on  the  effects  of  the  planning  and  control  structure  on  the  behavior  of  human 
components  of  the  system.  Examples  are  drawn  extensively  from  the  governmental  sector.  Topics  include  the  prob- 
lems associated  with  the  utilization  of  surrogates  for  measurement  purposes,  the  analysis  of  the  influence  of  assump- 
tions, values,  and  objectives  on  the  planning  and  control  process,  budgeting,  forecasting,  performance  evaluation, 
and  the  reward  structure.  PREREQUISITE:  MN4161. 

MN4124   DEFENSE  MANAGEMENT  OF  CHANGE  (  3  -  0  ). 

Review  and  evaluation  of  techniques  and  strategies  for  planning  and  managing  change  efforts  in  complex  social 
systems.  This  course  emphasizes  implementing  change  in  military  organizations  in  which  leadership  development  is  a 
key  concern,  for  example,  military  education  and  training  institutions.  Examples  are  provided  through  course  work  to 
address  the  unique  nature  of  managing  change  within  the  culture  and  structure  of  the  military.  PREREQUISITES: 
MN3103,  MN3104,  and  MN3129. 

MN4125   MANAGING  PLANNED  CHANGE  IN  COMPLEX  ORGANIZATIONS  (  4  -  0  ). 

Examination  of  the  approaches  to  planning  and  managing  change  efforts  in  complex  social  systems  made  up  of  the 
interdependent  components  of  technology,  structure,  task,  and  people  and  of  the  role  of  the  manager  or  staff  special- 
ist and  the  process  of  helping.  Emphasis  is  placed  on  strategies  and  technologies  for  diagnosis  and  planning  aimed  at 
effective  implementation.  Opportunities  for  practice  using  both  simulations  and  actual  organizational  cases.  Particular 
emphasis  is  placed  on  the  DoD,  DoN  organizations  and  the  special  problems  they  have  in  bringing  about  change. 
PREREQUISITE:  MN3105. 

MN4127  SEMINAR  IN  ORGANIZATION  BEHAVIOR  (Variable  credit  1-0  to  4-0.)  (  V  -  0  ). 

Study  of  a  variety  of  topics  of  current  interest  in  organization  behavior,  to  be  determined  by  the  instructor.  PREREQUI- 
SITES: A  background  in  organization  behavior  and  permission  of  instructor. 

MN4129   PERFORMANCE  ASSESSMENT  (  2  -  0  ). 

Theory  and  methods  of  assessing  the  performance  of  individuals  and  organizations  are  studied.  Applications  are 
provided  that  use  leadership-related  data  on  midshipmen.  Students  use  data  to  assess  leadership  potential  of  subor- 
dinates. PREREQUISITES:  MN3160,  MN3162. 

MN4143   DEFENSE  MANPOWER  AND  PERSONNEL  ANALYSIS  (  2  -  0  ). 

This  course  applies  the  statistical  tools  developed  in  MN3162  in  the  analysis  of  DoD/DoN  manpower  and  personnel 
issues.  The  focus  is  on  officer  personnel  issues.  Topics  include  officer  accession  programs,  training,  performance 
measurement,  retention,  promotion,  the  structure  of  career  paths,  and  compensation  systems.  PREREQUISITES: 
MN3160and  MN3162. 

MN4145  POLICY  ANALYSIS  (  4  -  0  ). 

Develops  the  tools  and  techniques  of  economic  efficiency  to  assist  public  sector  decision  makers  in  analyzing  re- 
source allocation  in  government  activities.  Focuses  on  developing  the  principles  of  cost-benefit  analysis  (CBA)  and 
cost-effectiveness  analysis  (CEA).  Stresses  the  application  of  CBA  and  CEA  to  specific  investment  projects,  pro- 
grams, and  policies  in  the  federal  government,  especially  in  the  Department  of  Defense.  PREREQUISITES:  MN3140, 
MN3161,  and  OS3101  or  equivalent. 

MN4151    INTERNAL  CONTROL  AND  AUDITING  (  2  -  0  ). 

Study  of  the  objectives  and  activities  of  internal  control.  Overview  of  audits  of  financial  reports  and  records  and  of 
government  operations,  in  accordance  with  Government  Auditing  Standards.  Specific  topics  include  the  design  and 
evaluation  of  internal  controls,  auditing  standards,  audit  reports,  audit  evidence,  and  audit  tests.  PREREQUISITE: 
MN3161. 
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MN4152   CORPORATE  FINANCIAL  MANAGEMENT  (  4  •  0  ). 

This  course  provides  an  overview  of  the  basic  concepts  and  principles  of  financial  management  in  the  private  sector 
and  its  implication  on  government  contracting.  It  is  designed  to  provide  insights  into  the  financial  decision  making 
process  encountered  by  commercial  enterprises,  with  particular  emphasis  on  risk  analysis,  valuation  models,  cost  of 
capital  determination,  optimal  capital  structure,  short  term  financing,  long  term  financing,  and  working  capital  man- 
agement. PREREQUISITE:  MN3161. 

MN4153   SEMINAR  IN  FINANCIAL  MANAGEMENT  (Variable  hours  1-0  to  4-0.)  (  V  -  0  ). 

Study  of  a  variety  of  emerging  financial  management  topics  that  impact  on  the  Navy's  planning,  programming, 
budgeting  and  operations.  It  includes  discussion  of  new  Congressional,  Department  of  Defense  and  Department  of 
the  Navy  financial  management  policies.  Case  studies  emphasize  current  issues  affecting  the  Navy  and  other  DoD 
organizations. 

MN4154  APPLIED  ETHICS  (  4  -  0  ). 

An  examination  of  ethical  issues  in  a  managerial  environment.  Students  will  recognize  ethical  problems  in  the  context 
of  organizational  activity  and  develop  knowledge  and  skills  for  dealing  with  them  from  a  moral  point  of  view.  Focus  is 
on  three  aspects  of  managerial  behavior  and  leadership:  defining  and  maintaining  an  ethical  framework  for  the 
organization,  establishing  a  structure  to  ensure  that  organizational  members  act  in  ethically  appropriate  ways,  and 
developing  attitude,  skill  and  knowledge  to  make  decisions  that  are  ethically  sound. 

MN4157   SEMINAR  IN  MANAGEMENT  ACCOUNTING  1(0-2). 

Complements  the  financial  management  program  by  covering  significant  topics  not  otherwise  included  in  the  pro- 
gram. These  topics  are  integrated  into  financial  management  as  a  whole.  A  strong  emphasis  is  placed  throughout  on 
motivational  and  ethical  considerations.  Topics  include  federal  income  tax  planning  and  accounting,  special  account- 
ing treatment  needed  by  partnerships,  and  consolidated  financial  statements. 

MN4158   SEMINAR  IN  MANAGEMENT  ACCOUNTING  II  (Continuation  of  MN4157.)  (  0  -  2  ). 

Complements  the  financial  management  program  by  covering  significant  topics  not  otherwise  included  in  the  pro- 
gram. These  topics  are  integrated  into  financial  management  as  a  whole.  A  strong  emphasis  is  placed  throughout  on 
motivational  and  ethical  considerations.  Topics  include  foreign  currency  translation  and  transactions,  fund  accounting, 
branch  office  accounting,  fiduciary  accounting,  the  differences  and  responsibilities  of  external  and  internal  auditing, 
and  the  design  of  accounting  information  systems. 

MN4159   FINANCIAL  REPORTING  AND  ANALYSIS  (  4  -  0  ). 

Advanced  study  of  accounting  concepts  underlying  published  financial  reports.  Emphasis  is  placed  on  the  evaluation 
of  financial  reporting  approaches  and  measures  from  the  perspective  of  managers  and  users  of  financial  information. 
Topics  include  accounting  policies  and  standards;  asset  and  liability  recognition,  and  valuation;  income  measurement; 
and  the  use  of  financial  report  information  in  financial  analysis.  Course  project  investigating  financial  reporting  in  DoD 
settings.  PREREQUISITE:  MN3161. 

MN4161    MANAGEMENT  CONTROL  SYSTEMS  (  4  -  0  ). 

Study  of  the  design,  implementation,  and  evaluation  of  management  planning  and  control  systems  in  Navy  and 
Defense  organizations  with  comparisons  to  large,  complex  private  sector  organizations.  Specific  topics  include  the 
need  for  planning  and  control,  strategic  planning,  the  resource  allocation  process,  organization  of  the  management 
control  function,  measurement  of  inputs  and  outputs,  pricing  government  services  programing,  budgeting,  reporting, 
and  performance  evaluation.  PREREQUISITES:  MN3105  and  MN3161. 

MN4162   STRATEGIC  COST  MANAGEMENT  (  4  -  0  ). 

Examines  cost  accounting  and  cost  management  concepts  and  policies  used  to  identify,  measure,  and  report  cost 
information  for  strategic  decision  making  and  long-term  resource  allocation.  Includes  the  study  of  alternative  cost 
allocation  systems,  activity-based  management,  benchmarking,  target  costing,  and  value  chain  analysis.  Also  covered 
are  the  Cost  Accounting  Standards  used  by  the  federal  government  for  negotiated  procurement  contracts.  PREREQ- 
UISITE: MN3161. 

MN4163   DECISION,  COST  AND  POLICY  ANALYSIS  (  4  -  0  ). 

Study  of  sophisticated  analytical  methods  for  various  cost,  policy  and  decision  scenarios  in  DoD  and  other  organiza- 
tions. Emphasis  is  on  developing  quantitative  methods  as  decision  support  tools,  with  available  computer  software  as 
computational  aids.  Covered  are  pertinent  segments  of  DoD  instructions  in  economic  analysis,  program  evaluation, 
and  risk  management,  relevant  quantitative  techniques  for  decision  analysis,  the  conditions  for  successful  applica- 
tions, data  needed  for  applications,  and  the  use  of  computational  aids  for  problem  solving.  PREREQUISITES: 
MN3161  andOS3101. 
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MN4301    CONTRACTING  FOR  MAJOR  SYSTEMS  (  4  -  0  ). 

This  course  is  the  study  of  the  major  systems  contracting  process,  procedures,  and  practices.  Topics  include  contract- 
ing organizations  for  systems  acquisition,  systems  acquisition  process,  business  clearance  process,  source  selection, 
multi-year  procurement,  pricing,  and  administration  of  major  systems  contracts.  Related  topics  include  funding, 
reliability/maintainability,  logistics  support,  research  and  development,  test  and  evaluation,  and  congressional  activity. 
PREREQUISITE:  MN3315. 

MN4302   DEFENSE  RESOURCE  POLICY  AND  MANAGEMENT  (  V  -  0  ). 

National  defense  and  Navy  policy  formulation  and  execution  and  its  impact  on  the  defense  budget.  Analysis  of 
contemporary  defense  policy  and  management  issues  and  their  resource  implications.  Relationships  between  DoD, 
the  Navy  and  other  military  departments,  Congress,  and  the  defense  industry  in  the  policy  and  resource  decision 
making  process.  Textbook  written  specifically  for  this  course  by  instructor:  Reinventing  the  Pentagon.  PREREQUI- 
SITE: MN3172. 

MN4304  DEFENSE  SYSTEMS  CONTRACTING  (  2  -  0  ). 

This  course  is  the  study  of  the  DoD's  major  systems  contracting  policies,  processes,  procedures,  and  practices.  A 
review  of  major  systems  acquisition  and  program  management  is  provided  but  the  primary  focus  is  on  the  contracting 
process  used  to  acquire  Defense  systems  for  the  various  Services.  The  topics  covered  include:  acquisition  environ- 
ment, acquisition  strategy,  source  selection,  incentive  contracting,  risk  management,  competition,  post-award  systems 
contract  administration,  configuration  management,  warranties,  industrial  base,  and  ethics.  PREREQUISITES: 
MN3331  or  MN3222  or  MN4473. 

MN4305   DEFENSE  TECHNOLOGY  POLICY  (  4  -  0  ). 

This  seminar  examines  the  problems  of  identifying  and  acquiring  U.S.  military  technology  in  the  post-cold  war 
environment.  Readings  in  the  literature  of  defense  technology,  bureaucracy  and  economics  explore  changes  in  the 
defense  technology  base,  developments  in  DoD  technology  policy  and  organization,  including  the  defense  laborato- 
ries, defense  cooperation,  foreign  dependence,  technology  security,  shifts  in  U.S.  economic  policy  and  assets  and  the 
evolution  of  global  technological  capabilities,  especially  in  the  Asia-Pacific  region.  PREREQUISITE:  MN3172  or 
permission  of  instructor. 

MN4306   RESEARCH  &  DEVELOPMENT  CONTRACTING  (  2  -  0  ). 

This  course  focuses  on  the  issues  and  problems  associated  with  contracting  for  research  and  development  require- 
ments. Additionally,  methods  for  acquiring  R&D,  such  as  using  Other  Transactions  (OT)  authority  and  Federally 
Funded  Research  &  Development  Centers  (FFRDCs)  are  explored.  PREREQUISITE:  MN4473  or  permission  of 
instructor. 

MN4307   PROGRAM  MANAGEMENT  POLICY  AND  CONTROL  (  4  -  0  ). 

This  course  provides  the  student  with  knowledge  and  understanding  of  major  systems  management  control  processes 
and  tools,  application  of  program  management  control  systems;  and  the  use  of  computer-based  management 
information  systems  with  emphasis  on  real  world,  practical  systems  for  performance,  cost  and  schedule  control.  Case 
studies  involving  program  management  problem  solving  and  decision-making  in  the  acquisition  environment  are  used. 
PREREQUISITES:  MN3331/or  MN3302,  MN3309,  MN3371,  OS4602,  EO4011  and  MN3384. 

MN4308    FIELD  CONTRACT  MANAGEMENT  (  2  -  0  ). 

Examines  procurement  at  the  installation  and  center  level.  Emphasis  is  on  (1)  simplified  acquisition  procedures,  (2) 
contracts  for  other  than  major  systems,  (3)  services  contracting,  and  (4)  contracting  for  information  technology 
resources.  PREREQUISITE:  MN4473  or  permission  of  instructor. 

MN4309   FACILITIES  CONTRACTING  (  2  ■  0  ). 

This  course  is  a  concentrated  analysis  of  facilities,  construction  utilities  and  architecture-engineering  contracting.  It 
focuses  on  the  contract  formation  and  contract  administration  requirements  in  these  areas.  Topics  covered  include 
cost  estimating  and  analysis  for  construction,  design-build,  pre  and  post  award  contract  actions,  environmental 
remediation,  energy  contracting,  base  operating  support  contracts,  contractor  performance  evaluation,  leases  and 
easements,  A-76  public/private  competitions,  outsourcing,  privatization,  public/private  ventures  and  base  closure 
issues.  PREREQUISITE:  MN4473  or  permission  of  instructor. 

MN4310   LOGISTICS  ENGINEERING  (  4  -  0  ). 

The  concept  of  integrated  logistics  support  in  the  design  and  maintenance  of  weapon  systems.  Operational  require- 
ments, system  maintenance  concept,  functional  analysis,  life-cycle  costs,  logistics  support  analysis,  systems  design, 
test  and  evaluation,  production,  spare/repair  parts  management  are  discussed.  This  course  also  covers  topics  in 
logistics  information  technology,  inventory  management  culture  and  commercial-sector  best  practices  for  military. 
Case  studies  include  logistics  life-cycle  cost,  reliability  and  readiness  analysis  for  major  weapon  systems  PREREQUI- 
SITE: OS3001,  OS3006,   (both  may  be  taken  concurrently). 


312 


MN4312    SIMULATION  MODELING  FOR  MANAGERIAL  DECISION  MAKING  (  4  -  0  ). 

Modeling  and  analysis  of  computer  simulation  for  managerial  decision-making.  Case  studies  of  simulation  modeling 
applications  to  weapon  system  acquisition,  logistics,  transportation,  distribution,  communications  and  production 
systems.  PREREQUISITE:  Introductory  probability  and  statistics  (taken  concurrently). 

MN4333   MEDIA  RELATIONS  AND  CRISIS  COMMUNICATIONS  (  2  -  1  ). 

This  course  examines  strategies  for  developing,  maintaining,  and  enhancing  base-community  relations  as  a  means  of 
forming  partnerships  with  the  community.  Students  will  learn  to  make  strategic  media  choices  so  as  to  develop 
effective  media  campaigns,  interact  effectively  with  the  print  and  broadcast  news  media,  and  handle  press  confer- 
ences and  similar  media  events.  Particular  attention  is  focused  on  anticipating  and  handling  crisis  communication. 
Specifically,  students  will  learn  to  organize  crisis  management  teams,  develop  crisis  management  plans,  and  create 
communication  plans  to  manage  information  and  public  perception.  PREREQUISITE:  MN3333. 

MN4371    ACQUISITION  AND  CONTRACTING  POLICY  (  4  -  0  ). 

This  course  uses  case  studies  and  current  acquisition  issues  to  analyze  Government  and  business  acquisition/ 
contracting  policies.  Emphasis  is  on  acquisition  decision-making  and  policy  formulation/execution.  PREREQUISITE: 
MN4301  or  MN4304  (or  equivalent)  or  MN4473. 

MN4372  SEMINAR  IN  ACQUISITION  AND  CONTRACT  MANAGEMENT  (Variable  hours  1-0  to  4-0.)  (  V  -  0  ). 
This  seminar  involves  the  study  of  a  variety  of  topics  of  current  interest  in  acquisition  and  contracting  to  be  deter- 
mined by  the  instructor.  PREREQUISITE:  A  background  in  acquisition  and  permission  of  the  instructor. 

MN4376   DEFENSE  TRANSPORTATION  SYSTEM  (  4  -  0  ). 

Study  and  analysis  of  the  structure  and  environment  of  the  Defense  Transportation  System.  Topics  include  organiza- 
tions providing  transportation  support  for  war  and  other  operations,  strategic  mobility  triad,  and  studies  of  defense 
transportation  issues.  PREREQUISITES:  An  active  SECRET  clearance  and  MN3373  or  permission  of  the  instructor. 

MN4377  TQM/TQL:  PHILOSOPHY,  THEORY,  TOOLS  (  4  -  0  ). 

Deming's  14  points  (philosophy  and  basic  theory).  The  7  basic  graphic  tools  (flow  charts,  cause  and  effects  diagrams, 
Pareto  charts,  histograms,  scatter  diagrams,  run  charts  and  control  charts),  which  help  analyze  generic  processes. 
Advanced  theories  and  techniques,  designed  to  address  quality  issues  of  specific  types,  including  SMED  (Single 
minute  exchange  or  die,  or  setup  reduction),  Poka-Yoke  (mistake  proofing),  Synchronized  Operations  (also  known  as 
Just-In-Time),  and  Statistical  Experimental  Methods  for  off-line  quality  improvement  such  as  Taguchi  Methods,  and 
Group  Technology.  Discussion  of  how  methods  developed  predominantly  in  the  manufacturing  environment  are  used 
in  services.  PREREQUISITE:  Any  3000  level  course  in  probability  and  statistics. 

MN4470   STRATEGIC  PLANNING  AND  POLICY  FOR  THE  LOGISTIC  MANAGER  (  4  -  0  ). 

The  course  explores  and  analyzes  the  concepts,  processes  and  methods  of  strategic  logistics  planning  and  execution 
emphasizing  proactive  techniques  to  ensure  maximum  logistics  influence  on  major  weapon  systems  acquisition  as 
well  as  optimum  life-cycle  management  of  fielded  systems.  The  course  will  examine  and  analyze  key  opportunities  for 
maximum  logistics  influence  in  requirements  development,  contracting,  test  and  evaluation,  reliability  and  maintain- 
ability as  well  as  financial  management  and  communications.  The  course  will  feature  logistics  management  relevance 
to  service  roles  and  missions.  The  course  will  employ  lectures,  guided  discussions,  case  studies,  role  playing,  panel 
discussions  and  lessons  learned  in  the  DoD  acquisition  environment.  Upon  successful  completion  of  the  course,  the 
student  will  be  awarded  a  DAWIA  (Defense  Acquisition  Workforce  Improvement  Act)  Level  III  certificate  for  Acquisi- 
tion Logistics.  PREREQUISITE:  MN4310  or  Permission  of  instructor. 

MN4472   BASE  INSTALLATION  ISSUES  (  4  -  0  ). 

This  course  critically  examines  complex  issues  associated  with  base  installation  management.  Students  will  analyze 
facility  management  issues  ranging  from  defining  resource  requirements  and  budget  planning  to  mission  execution. 
Cases,  student  exercises,  and  selected  readings  will  be  used  throughout  the  course.  Students  will  also  examine 
emergent  issues  in  a  fiscally  constrained  and  politically  sensitive  environment.  PREREQUISITE:  MN3471. 

MN4473   STRATEGIC  ACQUISITION  AND  CONTRACT  MANAGEMENT  (  4  - 1  ). 

Tailored  toward  the  students  in  the  class,  the  course  examines  the  unique  contracting  issues/problems  encountered  in 
a  variety  of  organizational  situations.  Analysis,  discussion  and  potential  resolution  of  actual  working  problems  is 
undertaken.  A  comprehensive  written  case  study  is  the  capstone  effort  in  the  course  for  each  student.  Students  will  be 
grouped  into  teams  simulating  integrated  product  team  (IPT)  organization  to  address  various  issues  germane  to  the 
students'  organizations.  PREREQUISITE:  MN3342. 
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MN4474  ORGANIZATIONAL  ANALYSIS  (  2  -  0  ). 

This  course  concentrates  on  analysis  of  acquisition  organizations  from  an  open  systems  perspective.  Focus  is  on 
tools  and  techniques  for  diagnosing  managerial  problems  by  analyzing  structure,  task  requirements,  technology, 
culture,  and  various  organizational  subsystems.  The  course  emphasizes  application  in  that  students  complete  a 
course  project  requiring  integrated  application  of  the  systems  model  in  an  analysis  of  their  own  acquisition  organiza- 
tion. PREREQUISITE:  MN3115. 

MN4500  PRODUCTIVITY  ANALYSIS  (  4  ■  0  ). 

Study  of  the  theoretical  and  institutional  foundations  of  the  analysis  of  productivity  measurement  and  enhancement 
programs  in  DoD.  Emphasis  is  placed  on  methods  of  applying  microeconomic  and  organizational  effectiveness 
principles  and  concepts  to  the  critical  analysis  of  proposed  and  existing  DoD  productivity  programs,  as  well  as  to  the 
development  of  alternatives  which  have  higher  probabilities  of  effecting  the  desired  increases  in  program  effectiveness 
and  efficiency.  PREREQUISITES:  MN3105  and  MN3140. 

MN4613  THEORY  AND  PRACTICE  OF  SYSTEMS  ANALYSIS  (  4  -  0  ). 

Systems  analysis  (cost-effectiveness  analysis)  formulated  as  capital  investment  decision  models.  Topics  include  the 
nature  of  opportunity  costs,  theory  of  the  second  best,  the  social  discount  rate,  methods  of  risk  assessment,  model- 
ing, and  solution  computation.  Planning  and  control  models  emphasizing  decentralization  of  the  decision  problem  are 
also  addressed.  DoD  cost  effectiveness  models  are  examined,  and  institutional  procedures  and  processes  of  DoD, 
such  as  PPBS,  FYDP,  and  DAB,  are  discussed.  PREREQUISITE:  MN3610. 

MN4650  THE  MILITARY  HEALTH  CARE  DELIVERY  SYSTEM  AND  ANALYSIS  (  4  -  0  ). 

This  course  is  designed  to  acquaint  the  student  with  the  structure  and  operation  of  the  Department  of  Defense's 
system  for  providing  health  care  to  those  eligible  under  current  regulations;  to  identify  current  problem  areas;  and, 
through  application  of  systems  analysis  and  management  techniques,  to  address  the  possible  solutions  to  these 
problems  in  a  course  project.  PREREQUISITE:  Permission  of  instructor. 

MN4761   APPLIED  MANPOWER  ANALYSIS  (  4  -  0  ). 

Application  of  theoretical  models  and  quantitative  techniques  to  Navy  and  DoD  manpower,  personnel,  and  training 
issues.  Topics  include  manpower  supply  models,  attrition  and  reenlistment  models,  manpower  requirements  determi- 
nation, force  structure  analysis,  manpower  productivity,  and  compensation  systems.  Course  uses  specialized  readings 
in  DoD  and  Navy  manpower.  PREREQUISITES:  MN3760  and  MN4111. 

MN4900   READINGS  IN  SYSTEMS  MANAGEMENT  (Variable  hours  1-0  to  4-0.)  (  V  -  0  ). 

An  individualized  program  of  advanced  readings  and  study  in  some  area  of  Systems  Management.  PREREQUISITES: 
A  background  of  advanced  work  in  the  area  of  study  and  departmental  approval.  Graded  on  a  Pass/Fail  basis  only. 

MN4942   STRUCTURE,  CONDUCT  AND  PERFORMANCE  OF  THE  DEFENSE  INDUSTRIES  (  4  -  0  ). 

A  study  of  selected  defense  industries'  structures  (e.g.,  seller  concentration,  product  differentiation,  barriers  to  entry, 
demand  for  products,  and  buyer  concentration),  conduct  (e.g.,  pricing  policy,  product  characteristics  policy,  and 
policies  toward  rivals  and  customers),  and  performance  (e.g.,  efficiency,  progress,  and  employment).  The  government 
as  consumer  and  regulator.  Typical  industries  include  aerospace,  computers,  shipbuilding,  and  telecommunications. 
PREREQUISITE:  MN3140  or  equivalent. 

MN4945  SEMINAR  IN  ECONOMICS  (Variable  hours  1-0  to  4-0.)  (  V  -  0  ). 

Study  of  a  variety  of  topics  of  current  interest  in  economics,  to  be  determined  by  the  instructor. 

MN4970   SEMINAR  IN  SYSTEMS  MANAGEMENT  (Variable  hours  1-0  to  4-0.)  (  V  -  0  ). 

Study  of  a  variety  of  topics  of  general  interest  in  the  systems  management,  to  be  determined  by  the  instructor. 
PREREQUISITES:  A  background  in  systems  management  and  permission  of  instructor. 
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UNDERSEA  WARFARE  COURSE  DESCRIPTIONS 

UW0001    SEMINAR  (NO  CREDIT)  (  0  - 1  ). 

Special  lectures,  and  discussion  of  matters  related  to  the  USW  Program.  PREREQUISITE:  Enrollment  in  the  USW 
Curriculum  and  SECRET  clearance. 

UW0810  THESIS  RESEARCH  GROUP/PROJECT  (  0  -  8  ). 

Students  in  the  USW  Curriculum  will  enroll  in  this  course  while  doing  either  an  individual  thesis  or  an  equivalent  group 
project  involving  several  students  and  faculty. 

UW3000   STUDY  PROJECT  ON  USW  SYSTEMS  PERFORMANCE  (  0  -  2  ). 

This  is  a  project  course  in  which  the  project  is  a  study  and  analysis  of  the  performance  of  an  assigned  type  of  USW 
system  under  a  variety  of  operating  conditions.  PREREQUISITE:  Enrollment  in  the  USW  Curriculum  or  consent  of  the 
Group  Chairman.  Graded  on  a  Pass/Fail  basis  only. 

UW3303   MODELING  AND  SIMULATION  FOR  UNDERSEA  WARFARE  (  4  ■  1  ). 

Design,  implementation  and  analysis  using  digital  simulation  models,  with  emphasis  on  physics-based  modeling  of 
military  systems.  Simulation  is  a  discipline  that  cut  across  all  technical  fields  complementing  both  theory  and  experi- 
ment as  a  component  of  the  scientific  method.  Course  topics  include  a  broad  view  of  analytic  simulation,  properly 
designing  and  structuring  simulation  problems,  extending  student  programming  skills  to  include  the  C  language  (as 
necessary),  use  of  on-line  tutorials,  and  use  of  public  domain  C++  compiler/simulation  toolkit  (g++,  simpack). 
UW3303  provides  tools,  techniques  and  a  repeatable  methodology  that  can  be  used  to  support  thesis  work  and 
projects  in  other  classes.  Examples  and  class  projects  are  typically  oriented  to  problems  of  military  or  scientific 
interest. 

UW4999  SPECIAL  STUDIES  IN  UW  (Variable  hours  1-0  to  4-0.)  (  V  -  0  ). 

A  course  designed  to  meet  the  needs  of  students  for  special  work  in  advanced  topics  related  to  USW.  PREREQUI- 
SITES: Enrollment  in  the  USW  curriculum  and  consent  of  the  Group  Chairman. 
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James  H.  Morris,  Professor  (1982);  PhD,  University  of  Oregon,  1976. 

David  J.  Rose,  Assistant  Professor  (1996);  PhD,  Rensselaer  Polytechnic  Institute,  1995. 

F.  George  Satterthwaite,  Lecturer  (1999);  PhD,  American  University,  1979. 

Randy  Stage,  LTC,  U.S.  Army,  Military  Instructor  (1997);  MBA,  Oklahoma  City  University,  1985. 

Steve  L.  Standrowicz,  CDR,  U.  S.  Navy,  Military  Instructor  (1999);  MBA,  University  of  Washington,  1992. 

Larry  E.  Vaughan,  Senior  Lecturer  (1992);  MS,  Naval  Postgraduate  School,  1974. 

Kent  D.  Wall,  Professor  (1985);  PhD,  University  of  Minnesota,  1971. 

Natalie  J.  Webb,  Associate  Professor  (1992);  PhD,  Duke  University,  1992. 

*  The  year  of  joining  the  Naval  Postgraduate  School  faculty  is  indicated  in  parentheses. 

DEFENSE  RESOURCES  MANAGEMENT  INSTITUTE 

Established  in  1965  as  the  Navy  Management  Systems  Center  and  redesignated  to  its  present  title  in  May  1992,  the 
Defense  Resources  Management  Institute  is  a  jointly  staffed  U.S.  Department  of  Defense  sponsored  educational 
institution  located  as  a  tenant  activity  at  the  Naval  Postgraduate  School.  It  conducts  educational  programs  in  re- 
sources management,  both  in  residence  at  Monterey  and  on-site,  for  military  officers  and  civilian  defense  officials  of 
the  U.S.  and  cooperating  foreign  nations.  The  focus  of  all  programs  conducted  by  the  Institute  is  on  the  development 
of  knowledge  and  improvement  of  understanding  of  the  concepts,  techniques  and  application  of  modern  defense 
management,  with  specific  emphasis  on  analytical  decision  making.  The  mission,  objectives  and  responsibilities  of 
the  Institute  are  set  forth  in  Department  of  Defense  Directive  5010.35. 


The  Institute  currently  offers  the  following  resident  courses  within  its  facilities  at  the  Naval  Postgraduate  School: 

DEFENSE  RESOURCES  MANAGEMENT  COURSE- Fourweeks  in  length;  presented  five  times  peryear. 

INTERNATIONAL  DEFENSE  MANAGEMENT  COURSE- Eleven  weeks  in  length;  presented  twice  a  year. 

SENIOR  INTERNATIONAL  DEFENSE  MANAGEMENT  COURSE  -Fourweeks  in  length;  presented onceeach year 
(normally  in  the  month  of  June). 

Descriptions  of  these  courses  are  provided  below;  detailed  information  on  current  quota  control  agencies  and 
procedures  may  be  found  in  DoD  Publication  5010. 16C  (Defense  Management  Education  and  Training  Catalog),  or  by 
calling  DRMI  at:  Commercial  (831)  656-2104,  DSN  878-2104  or  visiting  our  web  site  at  http://www.nps.navy.mil/drmi. 

In  addition  to  its  regularly  scheduled  resident  programs,  the  Institute  also  provides: 

MOBILE  EDUCATION  COURSES  -  normally  two  weeks  in  length,  for  U.S.  military  services  and  defense  agencies 
and  for  foreign  governments  upon  specific  request  and  approval. 

COURSES  FOR  OTHER  AGENCIES  -  programs  are  from  two  to  four  weeks  duration,  resident  or  on-site,  for  non- 
defense  federal  agencies  and  state  and  local  governments,  upon  specific  request  and  approval. 

Faculty  of  the  Institute  are  members  of  the  faculty  of  the  Naval  Postgraduate  School  on  assignment  to  the  Institute. 

Since  1965,  over  25,000  officials,  of  whom  almost  12,000  represented  151  foreign  nations,  have  participated  in 
programs  conducted  by  the  Institute. 

DEFENSE  RESOURCES  MANAGEMENT  COURSE  (DRMC) 

Military  officers  of  all  services,  grades  0-4  and  above,  and  civilian  employees  GS-11  and  above,  are  eligible  to  attend 
this  course.  Also  civilians  in  accelerated  career  development  programs  may  attend. 

The  objective  of  this  four-week  course  is  to  provide  an  appreciation  of  the  concepts,  principles  and  methods  of 
defense  management  as  they  concern  planning,  programming,  budgeting  and  related  activities.  Emphasis  is  placed 
on  the  analytical  aspects  of  management,  stemming  from  the  disciplines  of  management  systems,  economics  and 
quantitative  analysis. 

Participants  are  not  expected  to  become  experts  or  technicians  in  the  various  disciplines  and  subjects  included  in  the 
curriculum.  The  objectives  are  to  provide  orientation  on  the  overall  functioning  of  the  defense  management  process; 
insights  as  to  what  defense  management  requires  in  the  way  of  inputs  and  analysis  for  decision  making;  understand- 
ing of  the  principles,  methods  and  techniques  used;  and  awareness  of  the  interfaces  between  management  require- 
ments of  the  Defense  Department  components  and  the  Office  of  the  Secretary  of  Defense.  Course  methodology 
includes  lectures,  small  group  discussions  reinforced  by  illustrative  case  studies  and  problem  sets,  as  well  as 
selected  daily  reading  assignments. 

This  course  is  primarily  for  U.S.  officials,  although  limited  numbers  of  international  participants  are  normally  also 
enrolled. 

INTERNATIONAL  DEFENSE  MANAGEMENT  COURSE  (IDMC) 

The  course  is  designed  for  participants  in  the  military  grades  of  0-4  (Major/Lieutenant  Commander)  through  0-6 
(Colonel/Captain)  and  defense-related  civilians  of  equivalent  rank.  Enrollment  is  currently  limited  to  a  maximum  of  54 
participants.  Broad  national  representation  is  desired  for  this  course,  i.e.,  participation  from  as  many  as  45  nations 
enhances  the  value  of  the  comparative  management  aspects  of  this  curriculum. 

The  course  is  presented  in  English. 

The  course  provides  a  series  of  lectures  in  three  major  areas:  the  defense  management  environment,  quantitative 
and  economic  analysis  and  management  systems  in  the  context  of  strategy,  implementation  and  operations.  The 
lectures  are  supplemented  by  small  group  discussions  and  workshops  that  concentrate  on  the  lecture  topics  and 
associated  readings,  problems  and  cases.  In  the  discussion  groups,  faculty  members  guide  the  interchange  of  ideas 
and  are  available  to  answer  questions.  Readings  are  assigned  from  within  texts  and  supplemental  material  given  to 
the  participants  to  facilitate  preparation  for  each  lecture.  Lecture  outlines  with  additional  suggested  reading  lists  are 
provided.  Occasional  open  seminar  speakers  are  invited  for  special  topics. 

Throughout  the  course,  the  participants  are  encouraged  to  present  and  discuss  information  with  respect  to  the 
defense  management  systems  of  their  countries  and  to  examine  how  the  management  concepts  and  techniques 
discussed  by  both  the  faculty  and  the  participants  from  other  countries  may  be  applied  in  their  own  situations.  Com- 
parative study  by  means  of  interaction  among  participants  is  considered  to  be  an  extremely  valuable  characteristic  of 
the  course. 
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During  the  course,  the  Institute  conducts  a  field  trip  to  selected  military  and  government  agencies  in  the  Washington, 
D.C.  area.  This  trip  provides  an  opportunity  for  the  participants  to  receive  special  briefings  on  management  tech- 
niques and  problems  and  to  observe  actual  practices  at  the  operating  level. 

In  the  second  half  of  the  course,  the  general  concepts  of  defense  management  are  elaborated  in  detail  during  the 
examination  of  actual  systems  in  financial,  material  and  human  resources  management.  At  the  end  of  the  course,  a 
general  review  integrates  the  formal  course  material,  special  topics  and  field  trip  experiences. 

SENIOR  INTERNATIONAL  DEFENSE  MANAGEMENT  COURSE  (SIDMC) 

Enrollment  is  restricted  to  military  flag  and  general  officers  (grades  0-7  and  above)  and  defense-related  civilians  of 
equivalent  rank,  except  that  for  countries  where  the  0-6  grade  is  comparable  to  flag/general  rank,  such  officials  may 
be  enrolled  on  a  waiver  basis. 

Participation  in  this  course  is  normally  from  50  to  54  senior  officials  from  as  many  as  45  countries. 

The  course  is  presented  in  English. 

The  lecture,  small  discussion  group,  case  study  and  problem  format  and  content  described  above  for  the  Interna- 
tional Defense  Management  Course  also  apply,  but  are  compressed  in  time.  Two  or  three  guest  speakers  are  invited 
to  address  the  class  and  a  short  field  trip  is  conducted. 


DEFENSE  RESOURCES  MANAGEMENT  INSTITUTE 
FISCAL  YEAR  2001 

COURSE  NAME                        COURSE             LENGTH                  DATES 
NUMBER             (weeks)             (inclusive) 

International  Defense 
Management  Course* 

IDMC00-2 

11 

25  SEP -08  DEC  2000 

Defense  Resources 
Management  Course 

DRMC01-1 

4 

08  JAN  -  02  FEB  2001 

International  Defense 
Management  Course 

IDMC01-1 

11 

05  FEB -18  APR  2001 

Defense  Resources 
Management  Course 

DRMC01-2 

4 

23  APR -17  MAY  2001 

Defense  Resources 
Management  Course 

DRMC01-3 

4 

21  MAY-  15  JUN  2001 

32nd  Annual  Senior 
International  Defense 
Management  Course 

SIDMC2001 

4 

25  JUN- 20  JUL  2001 

Defense  Resources 
Management  Course 

DRMC01-4 

4 

23  JUL-  16  AUG  2001 

Defense  Resources 
Management  Course 

DRMC01-5 

4 

20  AUG -14  SEP  2001 

International  Defense 
Management  Course* 

IDMC01-2 

11 

24  SEP -07  DEC  2001 

These  courses  convene  in  one  fiscal  year  and  continue  into  the  next  fiscal  year. 
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DISTRIBUTED  LEARNING  PROGRAMS 


Video  Tele-Education 

Tracy  Hammond 

Deputy  Associate  Provost  for  Instruction 

Code  01B1,  Root  Hall,  Room  100 

(831)  656-3059,  DSN  878-3059 

e-mail:  thammond@nps.navy.mil 


Internet  Based  Instruction 

Tom  R.  Hazard 

Executive  Officer  for  Education  Technology 
Code  01 B1,  Root  Hall,  Room  103F 
(831)  656-3580,  DSN  878-3580 
e-mail:  trhazard@nps.navy.mil 


Established  in  1994,  the  Distributed  Learning  Programs  at  the  Naval  Postgraduate  School  offers  four  degree 
programs  from  the  following  academic  departments:  Computer  Science,  Electrical  and  Computer  Engineering, 
Mechanical  Engineering,  and  Systems  Management.  Among  the  advantages  of  the  Distributed  Learning  Programs 
are: 

DoD  Relevance. 

Programs  are  designed  to  meet  current  and  future  DoD  needs  in  the  areas  of  advanced  military  technology  and 
operational  capability. 

Custom  Options. 

We  design  custom  curricula  to  meet  an  agency's  specific  graduate-education  needs  in  engineering,  applied  sci- 
ences, operational  research,  or  management. 

Minimal  Job  Interference. 

Although  students  are  not  physically  on  campus,  they  are  virtually  in  residence  at  NPS  through  the  latest  in  real-time, 
interactive-video-teleconferencing  technology.  Courses  require  only  three  to  five  hours  per  week  of  classroom 
participation  and  are  conducted  during  normal  working  hours. 

Quality  Learning. 

Students  participate  simultaneously  with  resident  NPS  students.  Office  hours  with  the  professors  allow  a  student  to 
further  clarify  course  concepts  and  homework  assignments. 

Cost  Effectiveness. 

Cost  per  student  is  highly  competitive  with  the  local  universities  or  other  distributed-learning  options.  Courses  are 
paid  for  by  the  sponsoring  agency  on  a  negotiated,  fixed-fee  basis. 

ADMISSION  TO  DEGREE  PROGRAM 

Students  wishing  to  enroll  in  a  Distributed  Learning  Program  with  the  object  of  earning  a  degree  must  formally 
request  admission  and  must  be  accepted  in  that  program.  Requests  for  admission  must  be  accompanied  by  official 
(sealed)  transcripts  of  all  previous  college  work. 

For  more  information  contact: 

Director  of  Admissions 

Code  01 B3,  Naval  Postgraduate  School, 

589  Dyer  Road,  Room  103D 

Monterey,  CA  93943-5100 

Telephone  (831)  656-3093/  DSN  878-3093 

Fax:(831)656-2891 

e-mail:grad-ed@nps. navy. mil 

ADMISSION  TO  INDIVIDUAL  CLASSES 

Students  not  enrolled  in  a  degree  program  may  wish  to  enroll  in  courses.  This  can  be  done  by  simply  registering  for 
the  courses  of  interest.  For  more  information,  contact  the  Academic  Department  Coordinator  for  the  appropriate 
department. 


Electrical  and  Computer  Engineering 

Jeff  Knorr,  Chair  and  Professor 
(831)  656-2815,  DSN  878-2815 
Fax:(831)656-2081 
e-mail:  jknorr@nps.navy.mil 


Software  Engineering 

Man-Tak  Shing,  Associate  Professor 

(831)  656-2634,  DSN  878-2634 

Fax:(831)656-2814 

e-mail:  mantak@cs.nps.navy.mil 


John  Powers,  Professor 

(831)  656-2679,  DSN  878-2679 

e-mail:  jppowers@nps.navy.mil 

Mechanical  Engineering 

Terry  R.  McNelley,  Professor 

(831)  656-2589,  DSN  878-2589 

Fax:(831)656-2238 

e-mail:  tmcnelley@nps.navy.mil 


Systems  Management 

Wally  Owen,  Lecturer 

(831)  656-2048,  DSN  878-2048 

Fax:(831)656-2407 

e-mail:  wowen@nps.navy.mil 

Acquisition  Degree  Programs 

David  V.  Lamm,  Professor 

(831)  656-2775,  DSN  878-2775,  Fax:  (831)  656-2447 

e-mail:  dlamm@nps.navy.mil 


JOINT  PROFESSIONAL  MILITARY  EDUCATION 

Chairman  Harold  D.  Blanton,  Associate  Professor  (1999);  PhD,  Florida  State  University,  1999. 

Fred  P.  Drake 

Professor  Jan  s.  Breemer,  Adjunct  Professor  (1999);  PhD,  University  of  Southern  California, 

Glasgow  Hall  1937 

Room  231 

(831)  656-3003  R  Mitchell  Brown,  III,  Associate  Professor  (1999);  MA,  Naval  Postgraduate  School, 

DSN  878-3003  1980;  mba,  Wharton  (University  of  Pennsylvania),  1976. 

Associate  Chair:  Fred  p  Drake,  Jr,  Professor  (1999);  MA,  U.S.  Naval  War  College,  1996;  MS,  Troy 

Harold  D.  Blanton  state  university,  1988. 

Associate  Professor 

Glasgow  Hall  Richard  B.  Grahlman,  Adjunct  Professor  (1999);  MS,  Naval  Postgraduate  School, 

Room  229  1984 

(831)  656-2302 

DSN  878-2302  Kenneth  J.  Hagan,  Professor  (1999);  PhD,  Claremont  Graduate  School,  1970; 

Professor  Emeritus,  U.S.  Naval  Academy. 

Michael  Jones,  Associate  Professor  (2000);  MA,  University  of  New  Orleans,  1994. 

Donald  J.  Stoker,  Jr.,  Associate  Professor  (1999);  PhD,  Florida  State  University, 
1997. 

PROFESSIONAL  MILITARY  EDUCATION  (PME)  AND  JOINT  PROFESSIONAL  MILITARY  EDUCATION 
(JPME) 

The  U.S.  Naval  War  College  curricula  offered  at  NPS  meet  all  of  the  requirements  for  Navy  PME  (as  established  by 
the  Chief  of  Naval  Operations)  and  for  Joint  PME  (as  established  by  the  Chairman,  Joint  Chiefs  of  Staff)  for 
Intermediate  Level  Professional  Military  Education.  The  importance  of  offering  a  program  that  blends  graduate  level 
study  with  Joint  Professional  Military  Education  (JPME)  was  recognized  in  the  early  1990s  by  NPS.  Originally  called 
the  Joint  Education  Electives  Program  (JEEP)  when  it  debuted  in  1993,  the  program's  name  was  changed  to  the 
Program  for  Joint  Education  (PJE)  to  make  its  terminology  consistent  with  current  military  education  policy.  In 
academic  year  1999-2000,  NPS  teamed  with  the  U.S.  Naval  War  College  (NWC),  Newport,  Rl,  to  provide  a  tailored 
program  for  NPS  students  which  leads  to  a  Naval  War  College  Command  and  Staff  diploma  and  JPME  Phase  I 
certification.  It  should  be  recognized  that  the  courses  described  below  are  Naval  War  College  courses,  which  are 
taught  by  Naval  War  College  faculty.  As  such,  course  content,  teaching  methodology  and  program  management  are 
the  sole  responsibility  of  the  Naval  War  College.  The  entire  three-course  sequence  of  Strategy  and  Policy,  National 
Security  Decision  Making  and  Joint  Maritime  Operations  has  been  reviewed  and  approved  through  the  Program  for 
Accreditation  of  Joint  Education  (PAJE)  process  conducted  at  the  Naval  War  College's  College  of  Continuing 
Education. 

The  three-course  NWC  program  provides  coverage  of  all  mandatory  "learning  areas"  outlined  in  CJCS's  Officer 
Professional  Military  Education  Policy  (OPMEP),  CJCSINST  1800.01.  The  NWC  program,  both  at  NPS  and  on  the 
College's  main  campus  in  Newport,  Rl,  provides  instruction  in  three  course  areas:  Strategy  and  Policy  (S&P), 
National  Security  Decision  Making  (NSDM),  and  Joint  Maritime  Operations  (JMO).  Effective  in  September  1999,  the 
S&P  curriculum  replaces  the  NPS  course  Joint  and  Maritime  Strategy  NS-3252,  which  has  been  mandatory  for  all 
Department  of  the  Navy  (DON)  students  since  1989.  Completion  of  the  NWC  S&P  course  is  a  mandatory 
requirement  that  must  be  met  by  all  DON  students.  The  JMO  and  NSDM  courses  replace  or  supplement  various 
other  NPS  offerings,  and  these  courses  may  be  taken  on  a  voluntary  basis  (unless  required  by  selected  curriculum 
requirements). 

Note:  Phase  I  JPME  certification  will  only  be  earned  by  students  who  complete  the  entire  three-course  sequence:  i.e., 
the  mandatory  S&P  course  plus  NSDM  and  JMO. 

Transcripts  of  those  students  who  complete  the  Intermediate  Level  PME  and  the  JPME  Phase  I  courses,  through  any 
combination  of  the  three  methodologies  (daytime  classes,  nonresident  seminar  and  independent  directed  study) 
will  be  annotated  to  verify  their  qualification  for  JPME  Phase  I  certification. 

In  order  to  provide  NPS  students  with  the  maximum  degree  of  flexibility,  the  NWC  program  in  Monterey  will  provide 
study  in  the  three  topical  areas  in  a  variety  of  ways.  Classes  will  be  offered  as  traditional  "daytime"  courses,  as 
"evening  study"  seminars,  and/or  as  "mentored  independent  directed  study".    Each  student  should  select  the 
approach  that  is  best  suited  to  their  educational  needs  and  best  aligns  with  their  other  graduate  studies  at  NPS. 

All  versions  of  the  NWC  courses  are  academically  rigorous  and  will  require  significant  effort  on  the  part  of  each 
student.  The  goal  is  to  enable  each  student  to  earn  both  their  NPS  degree  and  the  NWC  diploma  (and  Phase  I 
JPME).  It  should  be  recognized,  however,  that  students  who  cannot  complete  all  of  the  NWC  requirements  while  in 
Monterey  can  enroll  in  the  remaining  NWC  courses  (either  by  seminar  or  correspondence)  at  their  next  (or  a 
subsequent)  duty  station. 
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STRATEGY  AND  POLICY:  The  Strategy  and  Policy  Course  is  founded  on  the  Clausewitzian  premise  that  "war  is  a 
continuation  of  policy  with  the  addition  of  other  means."  This  concept  dictates  the  subject  matter  of  the  course,  as  well 
as  the  unique  manner  in  which  the  material  is  presented.  The  program  of  study  is  designed  to  prepare  the  military 
officer  for  the  advanced  stages  of  a  professional  career  in  which  he  or  she  may  be  intimately  involved  in  the  interplay 
between  military  power  and  the  political  process  —  that  is,  between  strategy  and  policy.  The  course  uses  historical 
examples  to  demonstrate  the  military  officer's  urgent  need  for  a  joint  and  combined  warfare  perspective  on  the 
military  profession.  That  perspective  significantly  enhances  the  ability  of  strategic  thinkers  and  war-fighters  to  wield 
the  military  instrument  in  support  of  national  goals.  In  the  early  stages  of  an  officer's  career  he  or  she  is  trained  in 
tactics.  The  S&P  curriculum,  in  contrast,  is  designed  to  teach  officers  to  think  strategically.  The  course  illustrates  the 
relationship  between  a  nation's  political  interests  and  goals  and  the  ways  military  force  may  be  used  to  achieve 
them.  It  focuses  on  the  seamless  line  that  begins  with  interests,  continues  through  conflict  and  ends  with  the  final 
post-war  settlement.  Academic  disciplines  are  harnessed  for  that  purpose,  including  history,  political  science, 
military  studies,  and  international  relations.  The  curriculum  weaves  them  into  a  coherent  analysis  of  how  wars  begin, 
how  they  are  fought  and  how  they  end. 

The  Strategy  and  Policy  Course  hones  the  officer's  ability  to  analyze  past  operations  and  apply  historical  lessons  to 
future  joint  and  combined  operations.  Three  facets  of  the  course  develop  strategic  thought.  First  and  foremost,  the 
course  focuses  extensively  on  the  strategic  analyses  that  are  the  cornerstone  of  strategic  thought,  particularly  the 
works  of  Clausewitz,  Sun  Tzu,  Mahan  and  Corbett.  Second,  the  masters'  work  is  used  to  analyze  strategic  decisions 
made  during  several  historical  conflicts.  Collectively  these  case  studies  sharpen  the  student's  understanding  of  the 
essence  of  strategy.  Clear,  objective  and  imaginative  thinking  is  the  framework  for  the  third  and  final  part  of  the 
curriculum,  in  which  students  consider  recent  wars  as  well  as  conflicts  that  may  occur  in  the  future. 

The  Strategy  and  Policy  course  will  be  conducted  each  quarter  and  will  consist  of  a  series  of  seven  topics  centered 
on  "Wars  of  the  American  Experience."  These  topics  include  the  Land  and  Naval  Theorists,  American  Revolution, 
American  Civil  War,  World  War  II,  The  Cold  War  and  Korea,  Vietnam,  and  The  Gulf  War  with  a  Retrospect  and 
Prospect  conclusion.  Students  will  attend  two  lectures  and  two  follow-on  moderated  seminars  for  each  topic.  The 
curriculum  addresses  themes  such  as:  the  policy  to  strategy  match;  intelligence  assessment  and  planning;  the 
instruments  of  war;  the  implementation  and  integration  of  strategy;  war  termination  and  post-war  settlement;  and,  the 
international,  material,  institutional  and  social  dimensions  of  strategy. 

Note:  The  majority  of  students  are  expected  to  complete  S&P  via  the  daytime  course  (NW-3230).  However,  evening 
seminar  and  directed  study  versions  of  this  course  may  be  available  in  the  future. 

NATIONAL  SECURITY  DECISION  MAKING:  The  National  Security  Decision  Making  curriculum  educates  military 
officers  in  the  effective  selection  and  leadership  of  armed  forces  within  national  resource  constraints,  providing 
instruction  in:  the  strategic  planning  and  selection  of  future  military  forces;  systematic  approaches  to  programmatic 
resource  choices  under  conditions  of  high  uncertainty;  and  the  nature  of  economic,  political,  organizational  and 
behavioral  factors  affecting  selection  and  command  of  military  forces.  The  NSDM  curriculum  is  an  executive 
development  course  wherein  major  emphasis  is  placed  on  the  preparation  of  officers  for  intermediate-level 
command  and  staff  assignments.  Selection  of  concepts  and  materials  is  predicated  on  the  belief  that  an  effective 
career  executive  does  not  apply  discrete  disciplines,  but  rather  is  required  to  synthesize  many  disciplines  relevant  to 
different  situations.  Moreover,  the  appropriate  point  of  view  is  an  integrative  one  that  seeks  a  balanced  use  of 
reasoning  based  on  both  an  academic  and  professional  foundation.  For  this  reason,  the  NSDM  curriculum  employs 
a  multidiscipline  approach,  synthesizing  selected  concepts  from  economics,  political  science,  strategy,  operations 
research,  leadership,  psychology,  management  control,  and  other  related  fields.  All  instruction  seeks  to  utilize  the 
broad  experience  of  the  student  body  and  focuses  on  making  and  implementing  critical  decisions  within  the  national 
security  environment.  NSDM  is  offered  either  as  an  independent  directed  study,  a  daytime  classroom  format  two 
course  series  or  a  nonresident  seminar  course.  The  independent  directed  study  and  daytime  classroom  format 
courses  require  six  months  to  complete  while  the  nonresident  seminar  requires  nine  months  to  complete. 

JOINT  MARITIME  OPERATIONS:  The  Joint  Maritime  Operations  curriculum  develops  the  ability  to  translate 
contemporary  national  and  regional  military  strategies  into  naval,  joint,  and  multinational  operations,  with  particular 
emphasis  on  the  operational  art  and  employment  of  the  Sea  Services.  Thus,  it  enables  officers  to  make  sound 
operational  decisions  in  both  command  and  staff  positions.  JMO  is  an  executive  development  course  that 
emphasizes  planning  and  decision-making  factors  at  the  joint  task  force  level  for  operations  in  the  maritime 
environment.  Operational  problems  require  military  officers  to  make  increasing  use  of  many  disciplines.  This  differs 
from  the  past  where  application  of  a  single  discrete  discipline  was  more  often  the  norm.  Officers  must  have  a  firm 
grasp  of  military  strategy,  an  understanding  of  joint  and  combined  operations,  and  a  thorough  background  in  the 
essential  elements  of  the  military  planning  and  decision-making  process  to  deploy,  employ  and  sustain  U.S.  military 
forces  efficiently  and  successfully.  Consequently,  the  JMO  course  employs  a  multi-discipline  approach,  providing  the 
student  the  opportunity  to  synthesize  various  ideas  that  include  maritime  strategy,  joint  and  Service  doctrine,  military 
decision-making,  operational  planning,  naval  warfare,  military  warfare,  threat  assessment,  and  war  gaming 
techniques.  JMO  applies  these  ideas  to  military  problems  requiring  decisions  in  dynamic  situations.  The  integrating 
themes  of  the  course  are  joint  maritime  operations,  the  operational  level  of  war,  and  military  decision-making. 
Emphasis  is  placed  on  the  ability  to  identify  the  military  conditions  required  to  achieve  strategic  goals,  the  required 
sequence  of  actions,  resources  and  associated  costs  or  risks  in  that  process.  JMO  will  be  offered  as  either  an 
independent  directed  study  or  a  nonresident  seminar.  Completion  of  the  nonresident  seminar  and  independent 
directed  study  course  requires  nine  months. 
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JOINT  PROFESSIONAL  MILITARY  EDUCATION  COURSE  DESCRIPTIONS 

NW3210   NATIONAL  SECURITY  DECISION  MAKING:  DIRECTED  STUDY  -  PART  I 
(STRATEGY  AND  FORCE  PLANNING:  SFP)  (  2  -  0  ). 

This  is  a  directed  study  course,  which  will  be  augmented  by  scheduled  discussion  sessions.  Students  are  encouraged 
to  participate  in  scheduled  sessions  to  get  the  most  from  the  course  of  study.  The  overall  National  Security  Decision 
Making  (NSDM)  course  is  comprised  of  three  sub-courses,  one  of  which  will  be  covered  during  this  period  of  directed 
study.  The  Strategy  and  Force  Planning  (SFP)  sub-course  addresses  how  a  nation  establishes  interests  and  develops 
a  national  security  strategy,  a  supporting  military  strategy,  and  then  buys  forces  to  support  these  decisions.  The  two- 
course  sequence  of  NW3210  and  NW321 1  is  normally  taken  over  a  two-quarter  period.  Completion  of  these  two 
courses  (NW3210  and  NW3211)  will  earn  four  graduate  credit  hours,  and  represents  one-third  of  the  entire  NWC 
program.  NW  3210  may  either  follow  or  precede  NW3211.  PREREQUISITE:  None. 

NW3211    NATIONAL  SECURITY  DECISION  MAKING:  DIRECTED  STUDY  -  PART  II 
(RESOURCE  ALLOCATION:  RA  +  POLICY  MAKING  AND  IMPLEMENTATION:  PMI)  (  2  -  0  ). 

This  is  a  directed  study  course,  which  will  be  augmented  by  scheduled  discussion  sessions.  Students  are  encouraged 
to  participate  in  scheduled  sessions  to  get  the  most  from  the  course  of  study.  The  overall  National  Security  Decision 
Making  (NSDM)  course  is  comprised  of  three  sub-courses,  two  of  which  will  be  covered  during  this  period  of  directed 
study.  The  Resource  Allocation  (RA)  sub-course  deals  with  the  Planning,  Programming  and  Budgeting  System 
(PPBS),  and  structured  decision-making  in  the  national  security  environment.  The  Policy  Making  and  Implementation 
(PMI)  sub-course  deals  with  the  political,  organizational,  and  behavioral  influences  on  decision-making,  as  well  as 
strategies  for  leading  large,  complex  national  security  organizations.  Completion  of  these  two  courses  (NW3210  and 
NW321 1 )  will  earn  four  graduate  credit  hours,  and  represents  one-third  of  the  entire  NWC  program.  NW  321 1  may 
either  follow  or  precede  NW3210.  PREREQUISITE:  None. 

NW3220  JOINT  MARITIME  OPERATIONS:  DIRECTED  STUDY  -  PART  I 
(BLOCKS  1&2)  (  1  -  0  ). 

The  Joint  Maritime  Operations  (JMO)  course  provides  instruction  in  the  organization  and  employment  of  joint  and 
combined  military  forces  in  maritime  contingencies.  This  course  is  divided  into  six  blocks  of  instruction,  which  are 
designed  to  be  completed  over  three  academic  quarters.  This  is  a  directed  study  course,  which  students  may  pursue 
at  their  own  pace.  NWC  faculty  will  hold  weekly  discussion  sessions  to  assist  students  with  completing  the  assigned 
work.  First  of  a  sequence  of  three  JMO  courses,  must  be  followed  by  NW3221  and  NW3222  to  earn  four  graduate 
credit  hours.  PREREQUISITE:  None. 

NW3221   JOINT  MARITIME  OPERATIONS:  DIRECTED  STUDY  -  PART  II 
(BLOCKS  3&4)  (  1  -  0  ). 

PREREQUISITE:  NW3220.  (See  NW3220  for  info). 

NW3222  JOINT  MARITIME  OPERATIONS:  DIRECTED  STUDY  -  PART  III 
(BLOCKS  5&6)  (  2  -  0  ). 

Completion  of  the  three  course  sequence  (NW3220,  NW3221,  and  NW3222)  will  earn  four  graduate  credit  hours,  and 
represents  one-third  of  the  entire  NWC  program.  PREREQUISITES:  NW3220  and  NW3221.  (See  NW-3220  for  info). 

NW3223  JOINT  MARITIME  OPERATIONS:  ACCELERATED  DIRECTED  STUDY  ■  PART  I 
(BLOCKS  1,2,  &3)(2-0). 

This  course  is  intended  for  students  using  JMO  to  replace  an  elective  course  in  their  degree  program.  The  course 
content  for  NW3223  and  NW3224  is  identical  to  that  offered  in  NW3220,  NW3221,  and  NW3222,  but  the  coursework 
is  completed  over  a  two-quarter  period.  First  of  a  sequence  of  two  JMO  courses,  must  be  followed  by  NW3224  to  earn 
four  graduate  credit  hours.  PREREQUISITE:  None. 

NW3224  JOINT  MARITIME  OPERATIONS:  ACCELERATED  DIRECTED  STUDY  -  PART  II 
(BLOCKS  4,  5,  &6)  (  2  •  0  ). 

Completion  of  the  two  course  sequence  (NW3223  and  NW3224)  will  earn  four  graduate  credit  hours,  and  represents 
one-third  of  the  entire  NWC  program.  PREREQUISITE:  NW3223.  (See  NW3223  for  info). 

NW3230  STRATEGY  AND  POLICY:  THE  AMERICAN  EXPERIENCE  (  4  -  2  ). 

This  course  is  a  tailored  version  of  the  Strategy  and  Policy  (S&P)  course  taught  at  the  NWC  in  Newport,  Rl.  It  has 
been  revised  to  focus  on  the  critique  of  strategies  and  their  utility  in  achieving  a  nation's  policy  objectives.  The  course 
utilizes  case  studies  derived  from  the  American  experience.  This  course  is  mandatory  for  all  DON  students,  and  it  will 
be  taught  by  NWC  faculty  during  the  normal  academic  day.  (This  course  replaces  the  previously  mandatory  course 
NS3252  Joint  and  Maritime  Strategy).  Completion  of  this  course  will  earn  four  graduate  credit  hours,  and  represents 
one-third  of  the  entire  NWC  program.  PREREQUISITE:  None. 

NW3240  STRATEGY  AND  POLICY:  DIRECTED  STUDY  -  PART  1(2-0). 

*  Admission  by  special  permission  only.  This  two  course  series  (NW3240  and  NW3241)  represents  a  directed  study 
version  of  the  S&P  course,  which  will  be  available  only  to  students  with  special  circumstances  that  preclude  them 
from  taking  NW3230.  First  of  a  sequence  of  two  Strategy  and  Policy  courses,  must  be  followed  by  NW3241  to  earn 
four  graduate  credit  hours.  PREREQUISITE:  None. 
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NW3241   STRATEGY  AND  POLICY:  DIRECTED  STUDY  -  PART  II  (  2  -  0  ). 

*  Admission  by  special  permission  only.  (See  NW3240  for  info).  PREREQUISITE:  NW3240. 

NW3250  STRATEGY  AND  POLICY:  NONRESIDENT  SEMINAR-  PART  1(3-0). 

This  provides  is  a  more  detailed  coverage  of  S&P  topics  than  is  offered  in  NW3230.   It  closely  follows  the  course  of 
study  in  the  resident  program  at  the  NWC.  It  is  a  faculty-  led  seminar  class,  taught  in  three  segments  of  one  quarter 
each.  Since  it  is  in  greater  depth,  completion  of  the  3-course  sequence  earns  seven  graduate  credit  hours,  and 
represents  one-third  of  the  entire  NWC  program.  First  of  a  sequence  of  three  Strategy  and  Policy  courses,  must  be 
followed  by  NW3251  and  NW3252.  PREREQUISITE:  None. 

NW3251   STRATEGY  AND  POLICY:  NONRESIDENT  SEMINAR-  PART  II  (  3  -  0  ). 

This  course  is  the  second  (sequential)  part  of  the  S&P  program.  PREREQUISITE:  NW3250. 

NW3252  STRATEGY  AND  POLICY:  NONRESIDENT  SEMINAR-  PART  III  (  3  -  0  ). 

This  course  is  the  third  (sequential)  part  of  the  S&P  program.  Completion  of  the  three  course  sequence  (NW3250, 
NW3251  and  NW3252)  will  earn  seven  graduate  credit  hours  and  represents  one-third  of  the  entire  NWC  program. 
PREREQUISITES:  NW3250  and  NW3251. 

NW3260   NATIONAL  SECURITY  DECISION  MAKING:  NONRESIDENT  SEMINAR-  PART  1(3-0). 

This  course  provides  more  detailed  coverage  of  NSDM  topics  than  is  offered  in  the  directed  study  program.  It  closely 
follows  the  course  of  study  in  the  resident  program  at  the  NWC.  It  is  a  faculty-led  seminar  class,  taught  in  three 
segments  of  one  quarter  each.  Since  it  is  in  greater  depth,  completion  of  the  3-course  sequence  earns  seven  graduate 
credit  hours,  and  represents  one-third  of  the  entire  NWC  program.  First  of  a  sequence  of  three  NSDM  courses,  must 
be  followed  by  NW3261  and  NW3262.  PREREQUISITE:  None. 

NW3261    NATIONAL  SECURITY  DECISION  MAKING:  NONRESIDENT  SEMINAR-  PART  II  (  3  -  0  ). 

This  course  is  the  second  (sequential)  part  of  the  NSDM  program.  PREREQUISITE:  NW3260. 

NW3262   NATIONAL  SECURITY  DECISION  MAKING:  NONRESIDENT  SEMINAR-  PART  III  (  3  -  0  ). 

This  course  is  the  third  (sequential)  part  of  the  NSDM  program.  Completion  of  the  three  course  sequence  (NW3260, 
NW3261  and  NW3262)  will  earn  seven  graduate  credit  hours  and  represents  one-third  of  the  entire  NWC  program. 
PREREQUISITES:  NW3260  and  NW3261. 

NW3270  JOINT  MARITIME  OPERATIONS:  NONRESIDENT  SEMINAR-  PART  1(3-0). 

This  course  provides  more  detailed  coverage  of  JMO  topics  than  is  provided  in  the  directed  study  program.  It  closely 
follows  the  course  of  study  in  the  resident  program  at  the  NWC.  It  is  a  faculty-led  seminar  class,  taught  in  three 
segments  of  one  quarter  each.  Since  it  is  in  greater  depth,  completion  of  this  three  course  sequence  (NW3270. 
NW3271  and  NW3272)  earns  seven  graduate  credit  hours,  and  represents  one-third  of  the  entire  NWC  program.  First 
of  a  sequence  of  three  JMO  courses,  must  be  followed  by  NW3271  and  NW3272.  PREREQUISITE:  None. 

NW3271    JOINT  MARITIME  OPERATIONS:  NONRESIDENT  SEMINAR-  PART  II  (  3  -  0  ). 

This  course  is  the  second  (sequential)  part  of  the  JMO  program.  PREREQUISITE:  NW3270. 

NW3272  JOINT  MARITIME  OPERATIONS:  NONRESIDENT  SEMINAR  -  PART  III  (  3  -  0  ). 

This  course  is  the  third  (sequential)  part  of  the  JMO  program.  Completion  of  the  three  course  sequence  (NW3270, 
NW3271  and  NW3272)  will  earn  seven  graduate  credit  hours  and  represents  one-third  of  the  entire  NWC  program. 
PREREQUISITES:  NW3270  and  NW3271. 

NW3280   NATIONAL  SECURITY  DECISION  MAKING:  DAYTIME  CLASSROOM  FORMAT  -  PART  I 
(STRATEGY  AND  FORCE  PLANNING:  SFP)  (  3  -  0  ). 

This  course  provides  more  detailed  coverage  of  NSDM  topics  than  is  offered  in  the  directed  study  program.  It  closely 
follows  the  course  of  study  in  the  non-resident  program  at  the  NWC.  It  is  a  faculty-led  seminar  class,  taught  in  the 
daytime  in  two  segments  of  one  quarter  each.  The  overall  National  Security  Decision  Making  (NSDM)  course  is 
comprised  of  three  sub-courses,  one  of  which  will  be  covered  during  this  .segment  of  study.  The  Strategy  and  Force 
Planning  (SFP)  sub-course  addresses  how  a  nation  establishes  interests  and  develops  a  national  security  strategy,  a 
supporting  military  strategy,  and  then  buys  forces  to  support  these  decisions.  The  two-course  sequence  of  NW3280 
and  NW3281  is  normally  taken  over  a  two-quarter  period  and  can  be  taken  in  the  reverse  order  if  needed.  Completion 
of  these  two  courses  (NW3280  and  NW3281)  will  earn  four  graduate  credit  hours,  and  represents  one-third  of  the 
entire  NWC  program.  PREREQUISITE:  None. 
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NW3281    NATIONAL  SECURITY  DECISION  MAKING:  DAYTIME  CLASSROOM  FORMAT  -  PART  II 
RESOURCE  ALLOCATION:  RA  +  POLICY  MAKING  AND  IMPLEMENTATION:  PMI)  (  3  -  0  ). 

This  course  provides  more  detailed  coverage  of  NSDM  topics  than  is  offered  in  the  directed  study  program.  It  closely 
follows  the  course  of  study  in  the  non-resident  program  at  the  NWC.  It  is  a  faculty-led  seminar  class,  taught  in  the 
daytime  in  two  segments  of  one  quarter  each.  The  overall  National  Security  Decision  Making   (NSDM)  course  is 
comprised  of  three  sub-courses,  one  of  which  will  be  covered  during  this  segment  of  study.  The  Resource  Allocation 
(RA)  sub-course  deals  with  the  Planning,  Programming  and  Budgeting  System  (PPBS),  and  structured  decision- 
making in  the  national  security  environment.  The  Policy  Making  and  Implementation  (PMI)  sub-course  deals  with  the 
political,  organizational,  and  behavioral  influences  on  decision-making,  as  well  as  strategies  for  leading  large,  com- 
plex national  security  organizations.  The  two-course  sequence  of  NW3280  and  NW3281  is  normally  taken  over  a  two- 
quarter  period  and  can  be  taken  in  the  reverse  order  if  needed.  Completion  of  these  two  courses  (NW3280  and 
NW3281)  will  earn  four  graduate  credit  hours,  and  represents  one-third  of  the  entire  NWC  program.  PREREQUISITE: 
None. 
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SCHOOL  OF  AVIATION  SAFETY 

John  F.  Ford,  CAPT,  U.S.  Navy;  Director  (2000)*;  MA,  U.S.  Naval  War  College,  1997. 

Markus  A.  Woehler,  CDR,  U.S.  Navy;  Associate  Director  (Military  Affairs);  Military  Instructor  in  Aviation  Safety  Pro- 
grams (1995);  BA  (Economics),  University  of  California  at  Los  Angeles,  1979. 

Milton  Harold  Bank,  II,  Associate  Director  (Academic  Affairs);  Associate  Professor  of  Aeronautical  Engineering  and 
Safety  (1971);  PhD,  Georgia  Institute  of  Technology,  1971. 

Robert  C.  Figlock,  Visiting  Assistant  Professor  of  Safety  Psychology  (1999);  MS,  University  of  Southern  California, 
1982. 

Todd  C.  Hyson,  MAJ,  U.S.  Marine  Corps;  Military  Instructor  in  Mishap  Investigation  (1999);  BS  (Chemistry),  Pennsylva- 
nia State  University,  1986. 

Christopher  F.  Keene,  MAJ,  U.S.  Marine  Corps;  Military  Instructor  in  Rotary-Wing  Aerodynamics  (1998);  MSAE,  Naval 
Postgraduate  School,  1998. 

Edward  John  Kennedy,  Senior  Lecturer  in  Aviation  Physiology  (1972);  MD,  University  of  Iowa  College  of  Medicine, 
1962. 

William  F.  Miller,  CAPT,  U.S.  Navy;  Military  Instructor  of  Aerospace  Medicine  (1 998);  MD,  Baylor  College  of  Medicine, 
1978. 

Jan  Peter  Myers,  LCDR,  U.S.  Navy;  Military  Instructor  in  Aviation  Safety  Information  Management  (2000);  MS  in 
Aviation  Operations,  Embry-Riddle  Aeronautical  University,  1998. 

Stephen  J.  Pollard,  CDR,  U.S.  Navy;  Military  Instructor  in  Fixed-Wing  Aerodynamics  (2000);  MSAE,  Naval  Postgradu- 
ate School,  1997. 

Stephen  P.  Robey,  LCDR,  U.S.  Navy;  Military  Instructor  in  Aviation  Safety  Information  Management  (1999);  MSEE, 
Naval  Postgraduate  School,  1995. 

John  K.  Schmidt,  CDR,  U.S.  Navy;  Military  Instructor  of  Psychology  (1997);  PhD,  University  of  Houston,  1987. 

*  The  year  of  joining  the  Naval  Postgraduate  School  faculty  is  indicated  in  parentheses. 

AVIATION  SAFETY  OFFICER  COURSE 

An  Aviation  Safety  Officer  (ASO)  course  is  offered  seven  times  each  year  on  a  temporary  additional  duty  basis  for 
those  commands  needing  an  Aviation  Safety  Officer.  This  course  prepares  the  graduate  to  assist  his  or  her  com- 
manding officer  in  conducting  an  aggressive  mishap  prevention  program.  When  the  ASO  completes  the  course  he  or 
she  will  be  able  to  organize  and  administer  a  mishap  prevention  program  at  the  squadron  level  as  defined  in 
OPNAVINST  3750.6. 

This  twenty-eight  instructional-day  course  consists  of  approximately  165  classroom  and  laboratory  hours.  Subjects 
addressed  include  safety  programs,  operational  risk  management  and  mishap  prevention  techniques,  operational 
aerodynamics  and  aerostructures,  mishap  investigation  and  reporting,  psychology,  human  factors,  safety  law  and 
aeromedical  support. 

Prior  completion  of  college-level  courses  in  algebra  and  physics  is  highly  desirable  for  the  prospective  student. 
Designated  naval  aviators  and  naval  flight  officers  of  the  Navy  and  Marine  Corps  in  the  rank  of  Lieutenant,  USN  or 
Captain,  USMC  (or  equivalent),  and  above  are  eligible  to  attend.  Exceptions  must  be  approved  by  the  Director,  School 
of  Aviation  Safety.  Details  of  quota  control  and  class  schedules  are  defined  in  NAVPGSCOLNOTE  1520. 

Resident  Students 

Officers  regularly  enrolled  in  other  curricula  of  the  Naval  Postgraduate  School  may  qualify  for  the  Aviation  Safety 
Officer  Certificate  by  completing  these  required  courses:  AO2020,  AO2030,  AO3000,  AO3010  and  AO3040.  Substitu- 
tions of  equivalent  courses  taken  in  other  departments  for  some  of  these  courses  may  be  made  upon  approval  of  the 
Director  of  the  School  of  Aviation  Safety.  For  example,  AO2020  may  be  replaced  by  upper  division  or  graduate 
courses  in  aeronautical  engineering  which  cover  the  essential  subject  matter  of  the  course. 


AVIATION  SAFETY  COMMAND  COURSE 

An  Aviation  Safety  Command  (ASC)  course  is  offered  eight  times  each  year  on  a  temporary  additional  duty  basis  to 
commanding  officers,  executive  officers,  officers  in  charge  of  aviation  detachments,  officers  screened  for  command 
and  staff  officers  in  the  rank  of  Lieutenant  Commander,  USN,  Major,  USMC  and  above.  This  course  is  designed  to 
provide  information  which  will  assist  commanding  officers  in  conducting  an  aggressive  mishap  prevention  program 
and  to  prepare  the  graduate  for  the  duties  of  Senior  Member  of  a  Mishap  Board. 

The  course  consists  of  approximately  35  classroom  and  laboratory  hours  over  five  instructional  days,  addressing 
subjects  including  safety  programs,  safety  psychology  and  human  factors,  aviation  law,  aircraft  systems,  mishap 
investigation  techniques,  mishap  and  incident  reports  and  endorsements  and  aerospace  medicine. 

No  academic  credit  is  given  for  this  course. 


SCHOOL  OF  AVIATION  SAFETY  COURSE  DESCRIPTIONS 

AO2020  AERODYNAMICS  FOR  AIRCRAFT  ACCIDENT  PREVENTION  AND  INVESTIGATION  (  2  -  0  ). 

Survey  of  aerodynamics,  performance,  stability  and  control,  with  emphasis  on  pre-mishap  hazard  identification  and 
risk  management.  Effects  of  varying  designs,  configurations,  atmospheric  conditions,  crew  techniques  and  degraded 
aircraft  capabilities  on  critical  areas  of  operation  are  discussed  and  related  to  current  mishap  experience.  Introduction 
to  current  aircraft  technology  and  future  design  considerations.  (Taught  in  separate  rotary-wing  and  fixed-wing 
sections). 

AO2030  AIRCRAFT  STRUCTURAL  ANALYSIS  (  1  -  0  ). 

Fundamentals  of  strength  of  materials,  design  criteria,  and  theories  of  failure.  Buckling.  Effects  of  stress  concentra- 
tions; fatigue  process  and  fatigue  life  management.  Identification  of  static  and  fatigue  fractures.  Introduction  to 
composite  materials  technology. 

AO3000   MANAGEMENT  OF  ACCIDENT  PREVENTION  PROGRAMS  (  2  - 1  ). 

Management  theories  and  practices  with  emphasis  on  planning,  leading,  organizing  and  controlling.  Automatic  data- 
processing  systems  and  analysis  of  accident  statistics.  Organizational  effectiveness  theory  and  techniques  as  applied 
to  Navy  safety  programs.  Systems  safety  theories  and  techniques  applied  to  hazard  detection,  analysis,  and  Opera- 
tional Risk  Management.  Group  dynamics  and  human  behavior. 

AO3010   SAFETY  INFORMATION  MANAGEMENT  (  2  -  1  ). 

Techniques  of  mishap  investigation  and  reporting.  Introduction  to  causation  analysis,  including  deductive  and  induc- 
tive methods.  Witness  interviewing  techniques.  The  legal  doctrine  of  Safety  Privilege.  Organization  and  administration 
of  investigative  boards  and  commissions.  Through  case  studies,  laboratory  and  field  exercises,  the  course  provides 
practical  experience  in  investigating  and  reporting  simulated  aircraft  mishaps. 

AO3040  SAFETY  PSYCHOLOGY/HUMAN  FACTORS  (  2  -  0  ). 

Applied  psychological  and  physiological  principles  in  aircraft  mishap  investigation  and  prevention.  A  survey  of  human 
performance  factors  in  mishap  causation.  Human  factors  related  to  safe  and  effective  behavior  in  high  performance/ 
high  risk  environments,  covering  capabilities  and  limitations  in  sensation  and  perception,  knowledge  and  skill  acquisi- 
tion motivation  and  emotion,  stress  and  social  adjustment,  communication  and  interpersonal  skills. 

AO3100    MANAGEMENT  OF  ACCIDENT-PREVENTION  PROGRAMS  (  3  -  2  ). 

Management  theories,  practices,  communications  and  controls;  automatic  data-processing  and  analysis  of  accident 
statistics;  legal  consideration  in  safety  management;  use  of  systems  safety  in  hazard  identification. 

AO3120   TECHNOLOGICAL  ASPECTS  OF  ACCIDENT-PREVENTION  AND  ANALYSIS  (  3  -  2  ). 

Topics  include  case  studies  of  technological  design-related  aviation  mishaps;  identification  of  structural  failure  modes; 
computer  and  simulator  methods  in  aeronautics;  safety-related  problems  of  Navy  weapons  systems  evaluation  and 
acquisition. 
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APPENDIX 


APPENDIX  A:  DISTINGUISHED  ALUMNI 


Among  those  U.S.  officers  who  have  completed  a  curricular  program  at  the  Naval  Postgraduate  School,  the  following 
officers  (USN  unless  otherwise  indicated)  have  attained  flag  rank  and  were  on  the  active  list  as  of  November  2000: 


Admiral  Robert  J.  Natter 

Vice  Admiral  James  F.  Amerault 
Vice  Admiral  Arthur  K.  Cebrowski 
Lieutenant  General  Michael  W.  Hagee,  USMC 
Vice  Admiral  Joseph  S.  Mobley 
Vice  Admiral  Edward  Moore,  Jr. 
Vice  Admiral  Patricia  A.  Tracey 


Brigadier  General  Keith  B.  Alexander,  USA 

Rear  Admiral  Phillip  Balisle 

Rear  Admiral  Kenneth  Barbor 

Brigadier  General  John  R.  Batiste,  USA 

Rear  Admiral  Dale  E.  Baugh 

Rear  Admiral  Linda  J.  Bird 

Colonel  (P)  Guy  M.  Bourn,  USA 

Rear  Admiral  John  E.  Boyington 

Rear  Admiral  Richard  Brooks 

Rear  Admiral  Annette  E.  Brown 

Rear  Admiral  (S)  Nancy  E.  Brown 

Rear  Admiral  John  F.  Brunelli 

Colonel  (P)  William  B.  Caldwell,  IV,  USA 

Rear  Admiral  Robert  C.  Chaplin 

Rear  Admiral  Albert  T.  Church 

Rear  Admiral  William  W.  Cobb 

Rear  Admiral  John  P.  Davis 

Rear  Admiral  James  C.  J.  Dawson 

Major  General  Robert  F.  Dees,  USA 

Rear  Admiral  (S)  Thomas  Donaldson 

Rear  Admiral  (S)  John  J.  Donnelly 

Rear  Admiral  Dennis  M.  Dwyer 

Rear  Admiral  Joseph  W.  J.  Dyer 

Rear  Admiral  Michael  Finley 

Rear  Admiral  Lillian  Fishburne 

Rear  Admiral  Rand  H.  Fisher 

Rear  Admiral  (S)  Jan  C.  Gaudio 

Rear  Admiral  John  A.  Gauss 

Rear  Admiral  Kevin  P.  Green 

Rear  Admiral  (S)  Charles  Hamilton 

Rear  Admiral  (S)  Timothy  L.  Heely 

Rear  Admiral  James  B.  Hinkle 

Rear  Admiral  Edward  E.  Hunter 

Colonel  (P)  Kenneth  W.  Hunzeker,  USA 

Rear  Admiral  Lowell  E.  Jacoby 

Rear  Admiral  Gwilym  H.  Jenkins 


Rear  Admiral  (S)  Carlton  Jewett 

Rear  Admiral  Pierce  Johnson 

Rear  Admiral  Charles  Johnston 

Colonel  (P)  Jason  K.  Kamiya,  USA 

Rear  Admiral  John  M.  Kelly 

Rear  Admiral  Curtis  A.  Kemp 

Rear  Admiral  Timothy  W.  Lafleur 

Major  General  Paul  M.  Lee,  USMC 

Rear  Admiral  Anthony  Lengerich 

Rear  Admiral  Keith  W.  Lippert 

Rear  Admiral  William  Marshall 

Rear  Admiral  Peter  Marzluff 

Rear  Admiral  Michael  Mathis 

Rear  Admiral  Richard  W.  Mayo 

Rear  Admiral  Justin  D.  McCarthy 

Rear  Admiral  Joseph  J.  McClelland,  Jr.,  USCG 

Rear  Admiral  (S)  Christopher  Moe 

Rear  Admiral  Dennis  G.  Morral 

Rear  Admiral  Michael  G.  Mullen 

Rear  Admiral  Richard  J.  Naughton 

Rear  Admiral  Larry  D.  Newsome 

Rear  Admiral  Robert  M.  Nutwell 

Rear  Admiral  Robert  Olsen,  USCG 

Rear  Admiral  Eric  T.  Olson 

Rear  Admiral  John  Paddock,  Jr. 

Rear  Admiral  Kathleen  K.  Paige 

Brigadier  General  Neil  T.  Robinson,  USAF 

Rear  Admiral  Ronald  A.  Route 

Rear  Admiral  Paul  J.  Ryan 

Brigadier  General  Ricardo  S.  Sanchez,  USA 

Rear  Admiral  Kenneth  Slaght 

Rear  Admiral  Raymond  C.  Smith,  Jr. 

Major  General  James  R.  Snider,  USA 

Rear  Admiral  Paul  O.  Soderberg 

Rear  Admiral  Robert  G.  Sprigg 

Colonel  (P)  Edgar  E.Stanton,  III,  USA 

Rear  Admiral  David  M.  Stone 

Rear  Admiral  Stanley  Szemborski 

Brigadier  General  Thomas  R.  Turner,  II,  USA 

Rear  Admiral  Henry  G.  Ulrich 

Brigadier  General  John  M.  Urias,  USA 

Brigadier  General  Michael  A.  Vane,  USA 

Rear  Admiral  George  Voelker 

Major  General  William  S.  Wallace,  USA 

Rear  Admiral  (S)  Anthony  L.  Winns 

Rear  Admiral  George  R.  Yount 
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Academic  Departments,  Groups  &  Committee  Listing  10 
Aeronautics  and  Astronautics  Department  144 

Aero  and  Astro  Engr  Req  1 46 

Aeronautical  Engineering  Labs  146 

Course  Descriptions  149 

Doctor  of  Engineering  in  Aero  &  Astro  Engrg  Req  1 46 

Doctor  of  Philosophy  in  Aero  &  Astro  Engrg  Req  146 

Faculty  144 

M.S.  in  Aeronautical  Engineering  Requirements  145 

M.S.  in  Astronautical  Engineering  Requirements  145 
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Course  Descriptions  159 
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Total  Ship  Systems  Engrg  Prog  217 
Meteorology  Department  225 

Course  Descriptions  228 

Doctor  of  Philosophy  Requirements  227 

Dual  Degree  226 

Faculty  225 

M.S.  in  Met  and  Phys  Ocean  Req  226 

M.S.  in  Meteorology  Req  226 

Meteorology  Labs  227 
MOVES  Academic  Group  233 

Course  Descriptions  237 

Doctor  of  Philosophy  in  MOVES  234 

Faculty  233 

M.S.  in  Modeling,  Virtual  Environ/Simulation  234 
National  Security  Affairs  Department  240 

Course  Descriptions  243 

Faculty  240 

M.A.  in  National  Security  Affairs  Req  242 
Oceanography  Department  252 

Course  Descriptions  255 
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Faculty  252 
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M.S.  in  Physical  Oceanography  Req  253 

Oceanographic  Labs  254 
Operations  Research  Department  259 

Course  Descriptions  262 

Doctor  of  Philosophy  in  Oper  Res  Req  261 

Faculty  259 

M.S.  in  Applied  Science  Req  261 

M.S.  in  Operations  Research  Req  261 
Physics  Department  271 

Course  Descriptions  274 

Doctor  of  Philosophy  Requirements  273 

Faculty  271 
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Course  Descriptions  286 

Degree  Requirements  285 

Faculty  285 

Group  Facilities  285 
Special  Operations  Academic  Group  288 

Course  Descriptions  290 

Faculty  289 

M.S.  in  Defense  Analysis  Req  288 
Systems  Engrg  &  Integration  Academic  Comm  292 

Course  Descriptions  293 

M.S.  in  System  Integration  292 

M.S.  in  Systems  Engineering  292 
Systems  Management  Department  296 

Course  Descriptions  301 

Faculty  296 

M.S.  in  Contract  Management  300 

M.S.  in  Int'l  Res  Ping  &  Mgmt  Req  300 

M.S.  in  Leadership  &  Human  Res  Dev  300 

M.S.  in  Management  Req  299 

M.S.  in  Program  Management  300 
Undersea  Warfare  Academic  Group  31 5 

Course  Descriptions  316 

Faculty  315 

M.S.  in  Applied  Science  Req  315 
Academic  Profile  Codes  1 7 
Accreditation  7 
Administration  9 
Administrative  Staff  9 
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MOVES  Academic  Group  233 
MOVES  Course  Descriptions  237 

N 

National  Security  Affairs  Course  Descriptions  243 
National  Security  Affairs  Department  240 
National  Security  and  Intelligence  Programs  52 
Naval  Officers  16 
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Naval/Mechanical  Engineering  Programs  73 
Navy-NASA  Joint  Institute  of  Aeronautics  1 48 
NPS  Overview  2 
NPS/TPS  Cooperative  Program  28 


Oceanographic  Laboratories  254 
Oceanography  Course  Descriptions  255 
Oceanography  Department  252 
Operations  Research  Course  Descriptions  262 
Operations  Research  Department  259 
Operations  Research  Programs  78 
Other  U.S.  Military  Officers  16 
Overload  21 
Overview  of  NPS  2 


Physics  Course  Descriptions  274 

Physics  Department  271 

Physics  Laboratories  273 

PME  and  JPME  321 

Product  Development  Program  83 

Professional  Military  Education  321 


Quality  Point  Rating  (QPR)  21 

R 

Reactors/Mechanical  Engineering  Program  76 

Refresher  19 

Regional  Security  Studies  52 

Repetition  of  Courses  21 

Requirements  for  M.A.  and  M.S.  Degree  22 


School  of  Aviation  Safety  326 
Aviation  Safety  Command  Course  327 
Aviation  Safety  Officer  Course  326 
Course  Descriptions  328 
Faculty  326 
Selection  Procedures  16 
Civilian  Employees  of  U.S.  Government  1 6 
Admissions  17 
Degree  Programs  17 
Non-Degree  Programs  17 
Regular  Curricula  16 
International  Students  16 
Naval  Officers  16 
Other  U.S.  Military  Officers  16 
Senior  Int'lDefMgmt  Course  318,  319 


Six  Week  Technical  Refresher  1 9 

Software  Engineering  163 

Software  Engineering  Course  Descriptions  1 76 

Software  Engineering  Program  85 

Space,  Info  Warfare,  Cmd  and  Cntrl  Curricula  88 

Space  Systems  Academic  Group  285 

Space  Systems  Course  Descriptions  286 

Space  Systems  Operations  Program  1 04 

Space  Systems  Programs  106 

Special  Operations  Academic  Group  288 

Special  Operations  Course  Descriptions  290 

Special  Operations  Program  1 08 

Sys  Engrg  &  Integration  Course  Descriptions  293 

Systems  Engineering  &  Integration  Prog  1 1 0 

Systems  Engrg  &  Integration  Academic  Comm  292 

Systems  Management  Course  Descriptions  301 

Systems  Management  Department  296 

Systems  Management  Programs  1 1 3 

Systems  Technology  Labs  (STL)  1 58 


Technical  Refresher  19 

The  Mission  of  NPS  7 

The  Vision  of  NPS  7 

Total  Ship  Systems  Engineering 

Prog  38,  74,  180,  217,  273 
Transcript  Requests  23 
Transfer  of  Credits  22 

U 

Undersea  Warfare  Academic  Group  315 
Undersea  Warfare  Course  Descriptions  31  f 
Undersea  Warfare  Programs  1 40 

V 

Validation  22 
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ACADEMIC  CALENDAR  AY  2001 


FALL  QUARTER 

Reporting  Date  (International) 

Reporting  Date 

Instruction  Begins 

Reporting  Date  for  Refresher  (International) 

Reporting  Date  for  Refresher 

Veteran's  Day 

Refresher  Begins 

Thanksgiving  Day  (Holiday) 

Final  Examinations  Begin 

Graduation 

Christmas  Break 


Sunday 

17  Sept  2000 

Monday 

25  Sept 

Monday 

2  Oct 

Sunday 

29  Oct 

Monday 

6  Nov 

Friday 

10  Nov 

Monday 

13  Nov 

Thursday 

23  Nov 

Monday 

11  Dec 

Friday 

15  Dec 

18  Dec -5  Jan  2001 

WINTERQUARTER 

Reporting  Date  (International) 

Reporting  Date 

Instruction  Begins 

Martin  Luther  King's  Birthday  (Holiday) 

Reporting  Date  for  Refresher  (International) 

Reporting  Date  for  Refresher 

President's  Day  (Holiday) 

Refresher  Begins 

Final  Examinations  Begin 

Graduation 

SPRING  QUARTER 

Reporting  Date  (International) 

Reporting  Date 

Instruction  Begins 

Reporting  Date  for  Refresher  (International) 

Reporting  Date  for  Refresher 

Refresher  Begins 

Memorial  Day  (Holiday) 

Final  Examinations  Begin 

Graduation 

Summer  Break 

SUMMERQUARTER 

Reporting  Date  (International) 

Reporting  Date 

Independence  Day  (Holiday) 

Instruction  Begins 

Reporting  Date  for  Refresher  (International) 

Reporting  Date  for  Refresher 

Refresher  Begins 

Labor  Day  (Holiday) 

Final  Examinations  Begin 

Graduation 


Wednesday  27  Dec  2000 

Monday  8  Jan  2001 

Wednesday  10  Jan 

Monday  15  Jan 


Sunday 

4  Feb 

Monday 

12  Feb 

Monday 

19  Feb 

Tuesday 

20  Feb 

Monday 

26  Mar 

Thursday 

29  Mar 

Sunday 

18  Mar 

Monday 

26  Mar 

Monday 

2  April 

Sunday 

29  Apr 

Monday 

7  May 

Monday 

14  May 

Monday 

28  May 

Monday 

18Jun 

Thursday 

21  Jun 

22  Jun-6  Jul 

Sunday 

24  June 

Monday 

2  Jul 

Wednesday 

4  Jul 

Monday 

9  Jul 

Sunday 

5  Aug 

Monday 

13  Aug 

Monday 

20  Aug 

Monday 

3  Sep 

Monday 

24  Sep 

Thursday 

27  Sep 
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ACADEMIC  CALENDAR  AY  2002 


FALL  QUARTER 

Reporting  Date  (International) 

Reporting  Date 

Instruction  Begins 

Columbus  Day  (Holiday) 

Reporting  Date  for  Refresher  (International) 

Reporting  Date  for  Refresher 

Veteran's  Day 

Refresher  Begins 

Thanksgiving  Day  (Holiday) 

Final  Examinations  Begin 

Graduation 

Christmas  Break 

WINTER  QUARTER 

Reporting  Date  (International) 

Reporting  Date 

Instruction  Begins 

Martin  Luther  King's  Birthday  (Holiday) 

Reporting  Date  for  Refresher  (International) 

Reporting  Date  for  Refresher 

President's  Day  (Holiday) 

Refresher  Begins 

Final  Examinations  Begin 

Graduation 

SPRING  QUARTER 

Reporting  Date  (International) 

Reporting  Date 

Instruction  Begins 

Reporting  Date  for  Refresher  (International) 

Reporting  Date  for  Refresher 

Refresher  Begins 

Memorial  Day  (Holiday) 

Final  Examinations  Begin 

Graduation 

Summer  Break 

SUMMERQUARTER 

Reporting  Date  (International) 

Reporting  Date 

Independence  Day  (Holiday) 

Instruction  Begins 

Reporting  Date  for  Refresher  (International) 

Reporting  Date  for  Refresher 

Refresher  Begins 

Labor  Day  (Holiday) 

Final  Examinations  Begin 

Graduation 


Sunday 

16  Sept  2001 

Monday 

24  Sept 

Monday 

1  Oct 

Monday 

8  Oct 

Sunday 

28  Oct 

Monday 

5  Nov 

Sunday 

11  Nov 

Monday 

12  Nov 

Thursday 

22  Nov 

Monday 

17  Dec 

Thursday 

20  Dec 

21  Dec -4  Jan  2002 

Sunday 

30  Dec  2001 

Monday 

7  Jan  2002 

Wednesday 

9  Jan 

Monday 

21  Jan 

Sunday 

3  Feb 

Monday 

11  Feb 

Monday 

18  Feb 

Tuesday 

19  Feb 

Monday 

25  Mar 

Thursday 

28  Mar 

Sunday 

17  Mar 

Monday 

25  Mar 

Monday 

1  April 

Sunday 

28  April 

Monday 

6  May 

Monday 

13  May 

Monday 

27  May 

Monday 

17Jun 

Thursday 

20Jun 

21  Jun-5  Jul 

Sunday 

23 June 

Monday 

1  Jul 

Thursday 

4  Jul 

Monday 

8  Jul 

Sunday 

4  Aug 

Monday 

12  Aug 

Monday 

19  Aug 

Monday 

2  Sep 

Monday 

23  Sep 

Thursday 

26  Sep 
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ACADEMIC  CALENDAR  AY  2003 


FALL  QUARTER 

Reporting  Date  (International) 

Reporting  Date 

Instruction  Begins 

Columbus  Day  (Holiday) 

Reporting  Date  for  Refresher  (International) 

Reporting  Date  for  Refresher 

Veteran's  Day 

Refresher  Begins 

Thanksgiving  Day  (Holiday) 

Final  Examinations  Begin 

Graduation 

Christmas  Break 

WINTERQUARTER 

Reporting  Date  (International) 

Reporting  Date 

Instruction  Begins 

Martin  Luther  King's  Birthday  (Holiday) 

Reporting  Date  for  Refresher  (International) 

Reporting  Date  for  Refresher 

President's  Day  (Holiday) 

Refresher  Begins 

Final  Examinations  Begin 

Graduation 

SPRING  QUARTER 

Reporting  Date  (International) 

Reporting  Date 

Instruction  Begins 

Reporting  Date  for  Refresher  (International) 

Reporting  Date  for  Refresher 

Refresher  Begins 

Memorial  Day  (Holiday) 

Final  Examinations  Begin 

Graduation 

Summer  Break 

SUMMER  QUARTER 

Reporting  Date  (International) 

Reporting  Date 

Independence  Day  (Holiday) 

Instruction  Begins 

Reporting  Date  for  Refresher  (International) 

Reporting  Date  for  Refresher 

Refresher  Begins 

Labor  Day  (Holiday) 

Final  Examinations  Begin 

Graduation 


Sunday 

15  Sept  2002 

Monday 

23  Sept 

Monday 

30  Sept 

Monday 

14  Oct 

Sunday 

27  Oct 

Monday 

4  Nov 

Monday 

11  Nov 

Tuesday 

12  Nov 

Thursday 

28  Nov 

Monday 

16  Dec 

Thursday 

19  Dec 

20  Dec  -  3  Jan  2003 

Sunday 

29  Dec  2002 

Monday 

6  Jan  2003 

Wednesday 

8  Jan 

Monday 

20  Jan 

Sunday 

2  Feb 

Monday 

10  Feb 

Monday 

17  Feb 

Tuesday 

18  Feb 

Monday 

24  Mar 

Thursday 

27  Mar 

Sunday 

16  Mar 

Monday 

24  Mar 

Monday 

31  Mar 

Sunday 

27  April 

Monday 

5  May 

Monday 

12  May 

Monday 

26  May 

Monday 

16Jun 

Thursday 

19Jun 

20Jun-4  Jul 

Sunday 

22Jun 

Monday 

30Jun 

Friday 

4  Jul 

Monday 

7  Jul 

Sunday 

3  Aug 

Monday 

11  Aug 

Monday 

18  Aug 

Monday 

1  Sep 

Monday 

22  Sep 

Thursday 

25  Sep 
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